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ADJUSTABLE PIPE HANGERS 
AND SUPPORTS 


for every piping requirement 


BRACKETS, 
HOOKS, 
‘ 


CLAM PS Light Welded Steel Bracket Medium Welded Steel Bracket Side Beam Bracket 
fig. 194 fig. 195, max. load: 15 b fig. 202 fig. 203 


max. load: 750 Ib. heavy welded steel bracket load: 150 to 2300 Ib 


for fig. 199, max, load: 3000 Ib 
attachment 
to walls, 


columns — 
One Hole Clamp 


and beams <n tron Bracket Cantilever Bracket Single Hook 
223 fig. 221 fig. 168 fig. 126 
} 3 IPS Ye to 4 IPS 


teed 610 Ib. with angle iron ext 2103 
fig. 22 


— 
FLANGES, ; oes ewe 


CLIPS, 
HOOKS fig. 155, for ¥% to % in. r« y 
Genes only for ¥Y% to VY in. rod for Ye to Y% in. rod for Va to % IPS 


Ceiling Flange 


Swivel Hanger Flange Pipe Hanger Flange 
fig. 128 


Adj Sutaging Hanger ange 
fig. 154 fig. 153 


fig. 156, for % to 12 in. pipe 


for 


attachment 
to the 


ceiling Adj. Clip Base we y Clip, Long 
¢ 


fig. 1164 fig. 2 
for % to 2 in. pipe short od 262 


Yq in. rad size Vy to 4 in. pipe 


carer uc cima ow — GRINNELL 


or write for Hanger Catalog. AMERICA’S #1 SUPPLIER 
PIPE HANGERS AND aaediee 


Grinnell Company, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 


Manufacturer of: pipe fittings * welding fittings * forged steel flanges * steel nipples * engineered pipe hangers and supports 


Thermolier unit heaters * Grinnell-Saunders diaphragm valves * prefabricated piping * Grinnell automatic fire protection systems 





NEW! Compal Redasined 
Legouative Condbonser. 


che 


UNLIMITED FLEXIBILITY 
BECAUSE OF BUILDING ae Pk 
BLOCK CONSTRUCTION! So ceo ae > 


ae on | 
% 


All Panels are Easily Removable...can 
be re-arranged quickly in the field! 


Any component can be erected to face 
either way. Rubber gaskets between sec- 
tions insure water tightness and freedom 
from vibration. To facilitate setting up, 
units may be ordered in any preferred ar- 
rangement. The usAIRco ECU assures 
long life, trouble-free and thoroughly ef- 
fective operation. 





YEAR? AHEAD 
IW ENGINEERING FEATURES / 


Hot Dipped Galvanized Construction 

All fabricated steel parts are assured of corrosion-free 
operation by hot-dip galvanizing after fabrication. A COMPLETE UNIT SIZED 
Surface Coil Section FROM 72 TO 40 TONS 


Coil is completely bare tube type providing deeper air 

flow dimension, and designed for maximum heat re- A completely assembled unit, ready for opera- 

moval for air quantity required. (Unit construction eas- tion, but may be field disassembled and reset. 

ily removes coil as an integral assembly). Constructed of heavy gauge steel with 12 gauge 
tank, 12 gauge end frames and 16 gauge panels, 

Building Block Construction 

Any required arrangement is possible, as blower, coil 

and tank sections are designed for quick changeover 

and re-assembly in the field. 

ie Sectional Comp ts Removable 

All components are accessible through removable panels 

and can be easily removed from unit if necessary. Peri- 

odic examination of the spray section is easily accom- 

plished by sliding metal panel doors. 


Superior Spray Assembly 
Spray section design provides greatest possible wetted United States Air Conditioning Corporation 


area, with large orifice, low pressure, non-clogging noz- 
zles. Entire section conveniently accessible for inspec- MINNEAPOLIS 14, MINNESOTA 


tion and cleaning. 





See your nearest 





usAiRco agent or write 
te Dept. HP 253 
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more BIG RADIANT 


HEATING INSTALLATIONS 




















CAPITOL ANNEX, Frankfort, Ky 





select the time-proved protection of ERR 


Architects Meriwether, Marye & Associates 
Lexington, Ky 


Engineers —Procter-ingels Engineers Associated 
Lexington, Ky 
Heating Contractor —B. A. Walterman 


The established and continued acceptance 
of Byers Wrought Iron pipe for radiant 
heating systems is supported by thousands 
of past successful applications, and is con- 
stantly being confirmed by the growing 
number of current installations. 

The two radiant heating installations 
covered here are typical of the confidence 
today’s leading engineers hold for this 
time-proved material. In the Commonwealth 
of Kentucky's new $6 million Capitol An- 
nex more than 24 miles of Byers Wrought 
Iron pipe was installed to safeguard the 
largest radiant heating system in a public 
building. And in ‘House of God,”’ one of 
the largest radiant heated churches in the 
country, nearly 7 miles of 1!.-inch Byers 
Wrought Iron pipe was laid in the church 
floor, steps and altars to provide the de- 
sired durability. 

Write today for our bulletin, BYERS 
WROUGHT IRON FOR RADIANT HEATING. 

A. M. Byers Company, Pittsburgh, Pa. 
Established 1864. Boston, New York, Phil- 
adelphia, Washington, Atlanta, Chicago, 
St. Louis, Houston, San Francisco. Export 
Division: New York, N.Y. 


BYER 


Cincinnati, Ohio 


“HOUSE OF GOD” 
Mooseheart, Ill. 


Architect—John D. Jarvis 
Chicago, lil. 
Supervising Architect —F. G. Elwood 
Moosehear?, iil. 
Heating Design—Benjamin M. Gariand 
Chicago, lil 
Heating Contractor —Ruddy Brothers Co 
Avrora, ili 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


WROUGHT IRON 


TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE QUALITY ALLOY AND STAINLESS STEEL PRODUCTS 
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LOWER FIRST COST 
FAR-AIR filters handle 50% more air per 


unit with less pressure loss than ordinary 
types Thus two filters will do the work of 
three which means fewer units to buy origi 


nally plus the economy of smaller plenum 


Each FAR-AIR filter will handle 


chambers 
more dirt and more air with less pressure loss 
and will give greater efficiency than other types 


of impingement filters 


FILTRATION COSTS! ities 


filters require d to do your job 





and because of the exclusive 
herringbone-crimp media design which allows 
each filter to hold more dirt, « leaning freque ney 
* « is drastically reduced—over 50%! Maintenance 
FAR-AIR Filters is faster and easier, too, because of the free 
flushing characteristics of the media —a great 
Save You Money saving in time and money 


5 ke 


Four Ways! sab. 


ar ae 


4 a 
ber eee® GREATER EFFICIENCY 


Ses” The exclusive herringbone-crimp design 
of FAR-AIR filters allows the dirt to load 
progressively through the entire filter, not just 
on the face. There is exceptionally low pressure 
loss even on a fully loaded filter because chan 
nels in the media allow passage of clean air. 
rhis gives you more efficient filtering under all 





dust conditions for longer periods of time. 


Yes, you can have more efficient air filtra- 


tion at less cost when you install FAR-AIR. SERVICE LIFE 


_ — , , ; Excellence of con 
<P are » oe ‘ oO eo . , Tr ‘ 
These are the original high ve locity filters and struction protects your invest 
ment and insures that FAR-AIR 


filters will far outlast ordinary types. Here are 





are “lifetime engineered” for economy and top 
— some of the quality features, 
efficiency. Remember these four ways to save 
7 , Sixteen gage steel filter and holding frames 


the next time vou buy or replace air filters: assure well-aligned rigid filter banks. Reinfor 
“ c you ly OF replace air HNerTs: ing rods make distortion virtually impossible, 


Felt linings prevent air by-pass. Firmly pac ked 





media provides permanent even density and 
assures uniformly high efficiency over the en 


Other FAR-AIR Products: tire filter area, 


Truly, when you buy FAR-AIR filters you get 
Self-Washing Filters more for your money four ways. It will pay you 
to investigate these filters now and cut your air 


Kitchen Grease Eliminators 
filtration costs 


Engine and Compressor Filters = 
Rot (E To FAR-AIR FILTERS 
otary (Evaporative) Coolers mr Lp 
Me 


Air Baffle Equipment Haas oe 


Filter Servicing Equipment “Better by Farr 


FARR COMPANY 
Mail this coupon today! Manugacturing Engincers 


CHICAGO - LOS ANGELES - NEW YORK 
fF FF TF TT TT fT ff gg eee ee ee ee ee oe oe ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 





FARR COMPANY 
P. O. Box 10187, Airport Station, Los Angeles 45, California 


Gentlemen: | would like full information on FAR-AIR filters. COMPANY 
| would —.wovld not like a Farr Field Engineer to call. 


NAME 


ADDRESS 


Heating, Piping & Air Conditioning, February 1953 





Why are 5 types 2 


deeded 


KA AF MULTI-DUTY—The above photograph shows a rear 
view of part of a big installation which provides clean air for 
testing jet engines, This unit, the most widely used automatic 
air cleaner in the world, features overlapping panel construc: 
tion. The MULTLDUTY’s positive self-cleaning principle 
assures continuous operation with minimum maintenance. 
{AF manufactures four other types of viscous impingement 
air filters which utilize every known method of maintenance. 


a single source for all air cleaning equipment . . . 
-_- 


vane 
tenet 
rout 
ernene 
‘ote 
on 


ELECTRO-MATIC ELECTRO-CELL ELECTRO-PL ELECTRO-MIST ELECTRO-KLEAN AUTO-AIRMAT AIRMAT PL-24 
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TS A GOOD QUESTION since other companies only make one or 


two types! However, the answer makes sense to engineers! AAF’s five 


distinct types of vicous impingement filters offer the needed latitude in 


specifying the right filter for a particular job. The engineer working with 
AAF equipment is able to easily pin-point an efficient solution to his 


problem with greatest economy to the user. 


Each type has individual characteristics affording unequalled 
flexibility in combining the following factors * Cleaning Efficiency ¢ 
Maintenance Methods * Space Requirements ¢ Sizes and Air Volumes 


* Practical and Realistic Range of Costs. 
Following are the five types of AAF viscous impingement filters: 
* MULTI-DUTY—Permanent self-cleaning and fully automatic 
filter with exclusive overlapping panel construction. 
*M/W Unit—Washable filter for heavy duty industrial service. 


*HV Unit—High velocity washable filter with exclusive media 


design for commercial and industrial applications. 


* RENU-glas—Low cost filter with replaceable glass filament pads 
in permanent metal frame. 


*AMER-glas—Throw-away filter with fine glass filament media. 
In addition to a complete line of air cleaning equipment AAF also 
offers the services of a nationwide engineering staff, which is recognized 


as the leading authority in this field. The specialized knowledge of these 
experts can save you time, effort and expense and is at your disposal. 


Penaeus Air Litter 


COMPANY, INC 


373 Central Avenue, Louisville 8, Ky. 


AMERICAN AIR FILTER OF CANADA, LTD., MONTREAL, P. Q. 
PACIFIC DiVISION OFFICE, SAN FRANCISCO, CALIFORNIA 


DEEP-PAK DEEP BED M/W & HV UNITS ORIFILTER * MULTI-DUTY  RENU-GLAS 
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If Your Problem 
IS HERE 


etweery Yowev 





ALLIS-CHALMERS 








SEND COUPON 


Allis-Chalmers Mfg. Company 
Milwaukee 1, Wisconsin 
Please send me more information 
on Allis-Chalmers coordinated 
equipment, 
[ | Motors — Bulletin 52B6052 
[ |} Control — Bulletin 14B7132 
[|] Texrope V-belt Drives — 
Bulletin 20B6051 


Name 


Company 
Address 


City and State 
A.3904 





~ 
N\otona Smooth running and quiet 


operating. Cast iron frames resist corrosion 
in humid atmospheres. Double shielded 
bearings do not ordinarily require lubrica- 
tion but may be lubricated in service if 
desired. Sleeve bearing motors available in 
many sizes if required, 

Sizes from '/2 hp up. Types include single 
and multi-speed squirrel-cage, de, wound- 
rotor and synchronous. Enclosures include 
drip-proof, splash-proof, totally-enclosed, 
non-ventilated, totally-enclosed fan-cooled 
and explosion-proof. Totally-enclosed and ex- 
plosion-proof motors built in famous finned 
design which greatly reduces cleaning prob- 
lems and costs, or in the tube-cooled design 
which gives the same maintenance savings 
in the larger sizes. 
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vm 
rexropeL WEA. — The origi- 


nal multiple V-belt drive and the most com- 
plete line of V-belt drive products in the 
industry. Suprer-7 V-belts feature grommet 
construction in all but the smallest sizes. 
Also available in high-capacity, oil-resisting, 
static-conducting type. 

Variable speed sheaves for fans and 
pumps provide a simple, inexpensive method 
of controlling output. Saves time in balanc- 
ing systems, simplifies seasonal adjustments. 
Allis-Chalmers variable speed sheaves in- 
clude Vari-Pitch sheaves for stationary or 
motion control with both standard and wide 
range adjustments. 

Constant speed sheaves include Texstee/ 
sheaves and Magic-Grip easy mounting 
sheaves in a complete range of sizes. 





CAN HELP YOU 











Heating. 


— There is an Allis- 
Chalmers control to meet every requirement 
of motor operation through the complete 
range of motor sizes. Manual and magnetic, 
reversing and non-reversing, across-the-line 
and reduced voltage starters are included 
Push button and pilot devices are available 
in any number of positions and in all combi- 
nations. Accessory Allis-Chalmers control 
equipment includes de contactors, timing re- 
lays, contactors for heavy duty starting and 
rotary control switches. 


Texrope, Texstee! 


YOU CAN SAVE TIME, SAVE WORK, SAVE MONEY and be sure of 
your fan, pump and compressor drives when you use coordinated com 
ponents from Allis-Chalmers. For Allis-Chalmers can supply you with 
control, motor and Texrope V-belt drive for your machine... all of in- 


tegrated design and manufacture. 


Unit Responsibility 
By using Allis-Chalmers coordinated drive components, you save paperwork 


and the time and cost of matching parts from different sources. More im 
. that asst mbly 


portant, you know the components will tit together properly 


will be completed quickly and easily. 
And you don't have to worry about passing the buck on servi Allis 
Chalmers stands behind the complete drive and takes 1 sponsibility for the 


proper functioning of every part. 


Delivery from Stock 
Immediate delivery from stock can be had on nearly all standard items from 


warchouses and distributor stocks located all over the country 


Allis-Chalmers representatives are experienced in air conditioning problems 
and can give you the kind of help you need in selecting the best drive tor 
your machine. And this team of field experts is backed up by a large factory 


engineering staff. 


Certified Service 
Allis-Chalmers continues to serve you after the sale with nearly a hundred 
Certitied Service Shops located in every industrial area in the country. Allis 
Chalmers Certitied Service Shops are carcfully selected independent service 
Shops that use only factory approved parts and methods in 


complete servicing of Allis-Chalmers equipment. 


Magic-Grip, Vari-Pitch, and Super-7 ore Allis-Chalmers trademarks 


ALLIS-CHALMERS 
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lrane introduces a new 
habor-sever Baseboard 


A great new addition to the nation’s No.1 line of 


3 


7 


Installs easier because it’s built better ...12 ways 


Snap-on frent.. . no metal 
screws, no metal drilling 
Full-length back-te-wall rub- 
ber seal... to prevent streaks 
Famous TRANE fin-and-tube 
... copper tube, aluminum 
fin, mechanically bonded 
One-piece back and top... 
minimum parts quickly 
installed, mounting holes 
provided 


Uninterrupted outlet... 
blends unit into room 
Reverse radius at bettom .. . 
eliminates quarter round, 
speeds installation 
Universal unit. . . free- 
standing or semi-recessed 

.. 2 heights, 2 capacities 
Snap-in damper .. . no 
screws, hinges, levers or 
chains 


All parts roll and die formed 
...te assure quick, accu- 
rate assembly 

Snap-on joiner pieces . . . fit 
tight, completely cover 
joints 

Coil hanger . . . allows free 
expansion, ends noise 
End caps .. . feature snap- 
on fronts for easy accessi- 
bility 


You can save labor and shave costs with this 








beautiful nw TRANE 


Heating, Piping & Air Conditioning. 


February 


1953 








Convector 


Cuts handling 
time '/3 


Contains fewer parts 
... arrives assembled 
with element mounted 
in cabinet. It’s far 
easier to handle. There 
are no parts to sort. 


= 
Lanai 


Cuts installa- 
tion time '/2 


Fit ... connect ...snap 
together. No sheet 
metal screws. No sheet 
metal drilling. No lev- 
eling. No complicated 
fitting. 


Saves hours on the job... here’s why: 


] Remove assembly from 
@ package! 

Basic Baseboard Convec- 
tor unit arrives assem- 
bled ...in one package. Just 
slip it out. No sorting of 
parts. No complications. 


The Trane Company, La Crosse, Wis. « East. Mfg. Div., Scranton, Penn. city 
Toronto « 80 U.S. and 14 Canadian Offices . - = 


Trane Co. of Canada, Ltd 


Mount one-piece back 

@ plate! 
Mounting holes are fac- 
tory drilled (on 1%’ 
centers). Hanger holes are 
pre-punched. No leveling, 
no sheet metal drilling. , 


MAIL THIS COUPON TODAY ® 7 


| POSITION 


Snap on frent, jeiners, 

© corners! 
Snap-on joiners, corners, 
end pieces cover all metal 


3 Only twe cabinet parts 
le te trim! 

A simple on-the-job oper- 
ation. No complicated fit- 
ting. Only two parts... edges. No special tools, 
easily tailored to fit the no sheet metal screws. 
job dimensions. Damper snaps in. 


The Trane Company, Le Crosse, Wisconsin 
| I would like an advance look at the details of 
the new TRANE Baseboard Convector 
Please send me your FREE bulletin 


NAME 


ADDRESS 
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New Texas Hospital 
Demonstrates Flexibility of Honeywell 
Customized Temperature Control 


System will meet wide range of temperature control needs 


The University of Texas M.D. Anderson hospital 
for cancer research, now under construction in the 
Texas medical center at Houston, will be a truly 
outstanding addition to the country’s medical fa 
cilities when it’s completed sometime next year 

Carefully planned in every detail, this “cancer 
station” will contain such features as the first cobalt 
“bomb” in the United States for radiation treat- 
ment, color television for remote observation of 
operations and a betatron laboratory. 

Another feature of this new building is that 
both heating and cooling will be controlled by 
Honeywell Customized Temperature Control, 


The installation ineludes comfort control for 
patients —an individual thermostat in every pa- 
tient’s room. It includes operating room controls 
for both temperature and humidity. [t includes 
a new electronic temperature control system to 
maintain photographic bath water within the ex- 
acting temperature range of plus or minus one- 
tenth of one degree Fahrenheit. And it includes 
electronic fume hood controls to remove danger- 
ous fumes from radio isotope laboratories. 

In the Anderson hospital, Honeywell Custom- 
ized Temperature Control will indeed meet a wide 


range of temperature needs. 


* M. 


7-1 sere 
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Private Rooms—2- and 4-Bed Wards 


Notice on the floor plan that with Honeywell Cus- 
tomized Temperature Control each patient-room 
has its own individual thermostat. This means that 
each patient can be kept genuinely comfortable no 
matter what the weather outside. And it makes it 
possible for doctors to “prescribe” the exact tem- 

perature each patient needs to get well fast. 
Plans for the Anderson hospital were developed by the following firms; MacKie 
& Kamrath, AIA, Architects, Houston; Schmidt, Garden & Erikson, Consulting . P . . 
Architects, Chicago; Leckwoed & Andrews, Mechanical and Site Engineers, Honeywell Customized Temperature Control 

Houston; Walter P. Moore, Structural Engineer, Houston; Farnsworth & : ne . — = ° - 
Chambers Co., Generel Contractors, Houston; Archer Plumbing Co., Mechanical will control these air conditioning units suspended 
Contractors, Houston above doorways. Heating of rooms will also be 
thermostatic -ally controlle rd, When installed at time 
' ‘ “i ‘ an en : 
For Comfortable, Even Temperature of construction, system duct work can easily be 
, ot Pott a concealed, can be put in at lowest cost. 

in New or Existing Buildings — 


of Any Size, Specify Honeywell 


‘7, 
GSEITSIMMPADIASISASLGA SDS 7 


Customized Temperature Control 


Whether it’s a hospital, apartment, office, store, 
factory, school, garage — or any size building — new 
or e xisting, Hone »ywell Customized Te ‘mperature 
Control can help meet your clients’ heating, ven- 
tilating and air conditioning problems. YL LES 

Once equipped with Honeywell Customized 
Temperature Control, they'll have an ideal indoor 
“climate” — and save fuel besides. 


JY 
LLL Lf Ay 

For full facts, call your local Honeywell office. 
There are 104 across the nation. Or mail the 
coupon today. 


NRA A SEA 8. 


DONAAAARA 


| . VLMa ee 
W.M. Andrews of Lockwood & Andrews, 


Consulting Engineers, says: 


“It’s an extremely flexible method Color television, as shown on the operating room cross sec- 
of control. And that means Honeywell tion above, will permit over 300 students to watch surgery. 
Customized Temperature Control can Extra heat from television lights will be compensated for by 
be used to meet nearly any temperature sensitive Honeywell thermostate. Operating rooms will also be 
problem —in any type of building.” equipped with humidity controllers, an important feature in 

the Honeywell Cus stomized “'e mperature Contro; installation. 


SOSSESSSSSSSESESEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEHEETECEEE 


MIinNEAPOLES MINNE APOLIS -HONEY WELL REGULATOR CO 
Honeywell es Es ee 


Gentlemen 


. I'm interested in learning more about Honeywell Customized Tempera- 
inst : WL ture Control 


Name 
Firm Name — 
1{ddre SS 
City Zone 
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N EW | 2 lectto - Sraynew 


PRECIPITATOR ----- 


ELIMINATES SMOKE. 
AIRBORNE DUST 
AND POLLEN 


IN ALL TYPES OF 
VENTILATING SYSTEMS 


HE Electro-Staynew Precipitator is the latest 
addition to the complete line of Staynew Filters. 
More than thirty years of filter-making ‘‘know-how,”’ 
and over five years of testing and improving byactual 
use in various installations have gone into this model. 








Based upon the principle of “‘electrostatic precipitation,” the 
Electro-Staynew actually charges the dust particles as they 
enter the unit. The particles are then attracted to and held by 
the negatively charged collector plates as shown in the diagram 
at the right. 

By this method, the Electro-Staynew removes dust, smoke, 
soot, and microscopic particles (as small as 1/250,000 of an inch 
in diameter) from the air with higher efficiency and lower 
maintenance cost than is possible with any other type of filter ' 
In addition, this new Electro-Staynew Precipitator has unit @.° 
construction— ionizing and collecting chambers are in one @ ; 
compact unit. 
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ADVANTAGES OF UNIT CONSTRUCTION 


Simplicity of design for trouble-free operation. The simple unit construction of the Electro- 
Lighter weight for ease of installation. psa pt Py ime pm amar 
Fewer parts to assemble. complete installations of any desired capacity. 

This feature also saves time in assembly and 
All high voltage leads from the front. greatly simplifies installation. The lightweight 
construction permits overhead mounting where 
: necessary, and . . . with unit construction—all 
Horizontal or vertical air flow. high voltage leads may be made from the front 
for added convenience and safety. 


Overhead mounting possible. 


Units engineered to each job. 
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SEND FOR THIS 
BULLETIN 400 
TODAY! 


ee ee ee ee eh 


New Bulletin 400 has information of 
interest to every engineering depart- 
ment. Keep it handy to answer filtra- 
tion questions on industrial ventilation. 


ELECTRO-STAYNEW BULLETIN CONTAINS... 


¢ complete mechanical and electrical! specifications. 


e detailed diagrams on how the Electro-Staynew 
cleana air. ¢ examples of fool-proof safety features. 


¢ description of all component parts. e report of studies that prove Electro-Staynew 


¢ cutaway view of suggested installation. sets new standards for economy. 


© convenient chart of sizes and material list. 


DOLLINGE. CORPORATION 


9 Centre Park Rochester 3, New York 


ALL TYPES OF FILTERS FOR EVERY INDUSTRIAL NEED 
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The U.S. Steel Supply team that gives you 





personalized service 
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WAREHOUSEMAN 


' MANAGER 


Our “‘speed specialist’’ 


keeps your order 


order in our warehouse. As soon as it is 
an order—for steel, tools, equipment or ma- 
chinery—he gets it out of our warehouse 
and into your plant as fast as possible. 
For local delivery, he dispatches a fleet of 
specialized trucks and a crew of competent 
drivers who are proud of their record for 
quick, dependable service. 
If you specify delivery or routing instruc- 
tions on out-of-town shipments, our traffic 
manager will see that they are followed ex- 


Ox: traffic manager hates to hold your 


on the move! 


actly. If you leave the routing up to him, 
he will schedule delivery so as to give you 
the best possible protection in the matters 
of both cost and service. He studies the spe- 
cial unloading requirements of each of our 
customers, and ships accordingly. 

When special conditions—speed, conveni- 
ence or any other—should be observed in 
the delivery of your order, you can get the 
personal attention of our traffic manager 
through your U. S. Steel Supply salesman 
or telephone salesman. 


YOUR “ONE CALL’ SOURCE OF STEEL SERVICE 


U.S. STEEL SUPPLY 


UNITED STATES STEEL SUPPLY DIVISION, UNITED STATES STEEL CORPORATION 
HEADQUARTERS: 208 So. LA SALLE ST., CHICAGO 4, ILL. WAREHOUSES AND SALES OFFICES: 


BALTIMORE + BOSTON + CHICAGO + CLEVELAND + HOUSTON «+ LOS ANGELES + MILWAUKEE + MOLINE, ILL. 
NEWARK + PITTSBURGH + PORTLAND, ORE. + ST. LOUIS + TWIN CITY (ST. PAUL) + SAN FRANCISCO SEATTLE 


Sales Offices: INDIANAPOLIS + KANSAS CITY, MO. + PHILADELPHIA * PHOENIX + ROCKFORD, ILL. + SALT LAKE CITY + SOUTH BEND TOLEDO 
TULSA + YOUNGSTOWN 


Jas ae - ae ee ee 


UN ITED 
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B & G Hydro-Flo Heoting raises 
a curtain of warmth against cold 
down-drafts from the windows — 


keeps floors comfortable 


1952 “House of Ideas” selects 
BaG Hydro-Flo Heating 


Here is a striking example of the way in which B&G Hydro-Flo Forced 
Hot Water Heating solves the problem of heating homes with large 
glass areas 

In the “House of Ideas,’’ sponsored by House and Garden, a 3-zone 
B & G Hydro-Flo System with radiant floor panels makes every inch 
livable space. B & G Comfort Controls (outdoor type) assure close 
control of temperature and provide compensation for wind effect 

This installation is indicative of the sweeping trend to forced hot 
water heating. Today you'll find B & G Hydro-Flo Systems in build 
ings twenty stories high . . . in garden apartments covering acres 
in low-cost housing developments. The comforts of radiant warmth 
plus positive heat control which keeps indoor temperature uniform 
and prevents fuel waste, are ample reasons for this preference 

B & G Hydro-Flo equipment covers every requirement of forced 


hot water heating systems. Send for catalog 


j=) BELL & GOSSETT 


Cc @) M Pp A N Y Typical B & G Hydro-Flo Hot Water Heating 


G Dept. CvV-5, Morton Grove, Ill. insiallation with tankless domestic water heater. 


Canadian Licensee: §. A. Armstrong Lid., 1400 O Connor Drive, Toronto, Canada 
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... now in mass production 
to make year ‘round home 
conditioning a mass-market 
sales opportunity ... for you! 


Home builders and home buyers everywhere are 
enthusiastic about the new Bryant “Command-Aire”’ 
Twins. Here’s why: 

e They’re being mass produced to bring the price 
of complete home comfort within the budget of 
average home buyers . . . 30 to 50%, less than 
heretofore! 

e@ They're independent heating and cooling units 
matched in appearance and size. Builders can 
install the furnace first and offer the addition 
of air conditioning immediately, or later, ac- 
cording to the convenience of the buyer. 

e They’re being aggressively promoted on national 
and local levels—even right on the home site—to 
presell thousands who will buy homes this year. 

Here is a new, big-volume, high-profit sales oppor- 
tunity for alert heating and air-conditioning dealers! 

Hom®owners want year ‘round conditioning be- 

cause it adds extra enjoyment. . . extra resale value. 

Bryant's *“*Command-Aire’ Twins now make it 

possible for them to have it at a price millions can 
afford. 

You can be one of the first to profit—by investi- 

gating this opportunity today! 

Your nearby Bryant Distributor will be happy to 

provide complete details. Or write direct to Bryant 
Heater Division, 17825 St. Clair Ave., Cleveland, O. 








The “Command-Aire” Twins consist of a new Bryant Forced 
Warm-Air Furnace (gas or vi/) combined with a new self- 


contained Bryant 2, 3 or 5-ton 


Air Conditioner. Many 


combinations of heating and cooling capacities are available. 
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Air Conditioner is independent unit 


, 


. eliminates need for air to pass 2 and 3-ton “Command-Aire” 
has tremendous appeal to 


. improves both units... 


through both units 
prospective buyers 


heating and cooling efficiency 
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Five-year warranty on the hermeti- 
with its own blower, filter and controls cally sealed cooling compressors of the 


One cooling unit sells hundreds! 
Builder can install “Twins” in his 
model home and leave space for the 
cooling unit in the others—where your 
prospects will live. 
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Powerful promotion presells 
**Twins”! Extensive national adver- 
tising and local publicity and pro- 
motion will presell the “Twins” to 
hundreds in your area. 
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f-- 501 AIR VOLUME 
y EXTRACTOR g 


i FACTORY ASSEMBLY SAVES UP TO 
50% OVER SLOW HAND-MADE METHODS 
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45 from full open to full 

closed positions. Note 

how curved blades turn, to control 

oe a a ee 

tion to entire grille face at all times 
Ad 





ant 





FACTORY ASSEMBLED / 
Fs 
INSTALLS WITH 2 SCREWS A 


AIR CONDITIONING OUTLETS 
| 





Double Duty Extractor & Vol. Controller 





Replaces Extra Vol. Controller Slash unit costs with this amazing new Titus AG-45, Make it easy 
for yourself to keep bids low. Use this cost saver to beat competition. 

Eliminate the extra work of putting in volume controllers. Save 
H H sctri H H time, labor. IMPROVE THE AIR CONTROL EFFICIENCY OF 
Equalizes Air Distribution 4 Air Flow EVERY INSTALLATION. Get complete free information now. 
Order a sample AG-45 today. Remember, not until you have one of 
these AG-45s in your hand, can you see its amazing cost-saving value. 


Turns Air from Main Duct IMMEDIATE DELIVERY. 
(pe Se ee ce oe es ea a my 


Reduces Pressure Losses | 
Check Type of Grille on Which Information Is Desired: 














Air conditioning outlets Perforated metal ond 


J Return oir grilles and ornamental grilles 
Stops Excess Turbulence _ gaan indir gritos 
O Volume controllers J Special mode to order grilles. 


TiTUs MANUFACTURING CORP, WATERLOO, IOWA 
RUSH information on AG-45 Extractor & Controlles 


i 

# 

5 
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Low Cost g 

pret wen a 

Rattle Free Vp a ime t 
i ADORESS © 

TT] 14 & 20 Gauge Steel crv 1 
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Buffalo vacuum pit for test-spinning rotors, Extremely low vacuum in pit enables 
rotors to be spun at high speeds to ultimate destruction. 


As many readers of this advertisement know, “Buffalo” 
was the first manufacturer of air moving equipment to 
(reat air engineering as a serious scientific subject, worthy 
of continuous study. With the publication, in 1914, of 
“Fan Engineering”, now in its Fifth Edition, Buffalo 
Forge Company paved the way for the tremendous ex- 
pansion in all forms of air handling, conditioning and 
cleaning, which we now accept as common-place 


We have never deviated, for one year, from the ideals 
which led to “Fan Engineering” in 1914. We are still 
interested basically in the “Q’” Facto This means the 
building of the best possible product. 


Dywanste octane of gon aire dlne gy ae This policy has cost us some business in the past, and no 
. : . doubt will in the future. It has, however, earned us a 

reputation for fine performance over long periods of ycars, 

and has enabled our company to sell many of the finest 

ind most outstanding installations in industry and com- 


merce. 
When you buy Buffalo Fans, Air Cleaning or Conditioning 
Equipment, you can be sure that you are getting the best 
that seventy-five years of experience can produce. 
Engineering Sales Representatives in all principal cities 
are anxious to work with you. 


The “Q” Factor The built-in Quality which provides 
trouble-free satis‘action and long life. 


fecurate testing assures vated performance of 


Buffalo Fans. 9? 


FIRST FOR FANS 


BUFFALO #ORGE COMPANY 


171 MORTIMER ST. BUFFALO, NEW YORK 
PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. _ Sales Representatives in all Principal Cities 
PRESSURE BLOWING COOLING HEATING FORCED DRAFT 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING 





FOR SAFER CONTROL “~~ 


CRANE Packless 
Diaphragm Valves 


No WwW A vailable in SCREWED ENDS, jon Sizes 2 to 2 in. 


Brass, Cast Iron, Aluminum, or 18-8 Mo body and 
disc. Furnished with neoprene, Buna N, and nat- 


e 
Ne W Materials ural rubber diaphragm and disc insert. 
rte ee FLANGED ENDS, UNLINED Sizes 4 to 6 in. 
Cast Iron, Aluminum, or 18-8 Mo body and disc. 


Furnished with neoprene, Buna N, and natural 
rubber diaphragm and disc insert. 


WORKING PRESSURES — up to 150 pounds. Water, air, 
oil, or gas, 180 F. maximum temperature, depending on 


valve size and meterials. FLANGED ENDS, LINED Sizes 1 to 6 in. 


: : : ? Cast Iron body only. Lined with neoprene or 
You asked for it—and now Crane gives you this outstanding hard natural rubber. Disc coated with neoprene 


Diaphragm Valve in a new wide choice of body, disc insert, or soft natural rubber. 

and diaphragm materials—in unlined or lined patterns. Other body and disc materials, as well as lin- 

Whichever is specified, Crane design gives you important ings, available on special order. Also sliding 
‘ : ‘ . aa stem valves for automatic operators of all types. 

advantages including—long diaphragm life . . . positive shut- 

off in case of diaphragm failure ...less resistance to flow 

with minimum pressure drop... easy operation ... simpli- 

fied maintenance at lowest upkeep cost. 


Full specification data is in your new Crane 53 Catalog— 
or ask your Crane Representative. 


CRANE VALVES TRRWTY 
CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. | BUYER 
Branches and Wholesalers Serving All Industrial Areas . 


VALVES © FITTINGS © PIPE © PLUMBING © HEATING 
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Weld ELLS 


Many of the largest users of Welding fittings refuse to accept 
any other fittings than WeldELLS. 

They have found that when the name, WeldELL, is stamped 
into a fitting, that fitting can be accepted without question for 
any service for which it is designed. 

They have found that WeldELLS have features that please 
both the men who design and the men who erect welded 
piping ... features that were pioneered by Taylor Forge .. . 
features that are combined in no other welding fittings. 

They have found the answer to their every need in the 
greater range of sizes, weights and types of the WeldELL 
line .. . in the broader scope of materials. 

Ask for up-to-the-minute facts about 


WeldELLS and Taylor Forged Steel Flanges. 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS, General Offices and Works: P.O. Box 485, Chicago 90, Ill. 
Offices in all principal cities. Plants at: Carnegie, Pa.; Fontana, Calif.; Hamilton, Ont., Canada 
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HANDBOOK ie 
on Heating! Mic 


These two new Dunham Handbooks on Heating are packed full 
with valuable “how-to” information. They cover selection, applica- 
tion and installation features of Radiation, Unit Heaters, Vacuum 
and Condensate Pumps, Heating Specialties and complete Heating 
Systems. 





Dunham 400-page Handbook on Heating is an attractively bound 
desk reference book designed to solve many of your wet heating 
system problems. It is especially valuable for architects, heating 
engineers and for use as a basic school text book. 

Dunham 272-page Pocket Manual on Heating furnishes clear, con- 
cise answers to many questions on wet heating systems that occur on 
the job. And this saves you time and money! Pocket Manual is 
adapted from the 400-page Handbook with emphasis on applica- 
tion and installation information of greatest value to contractors 
and maintenance men. 


Mail coupon /oday to take full advantage 
of special introductory offer! 

With this coupon, you can get the Dunham 
Handbook for only $2.50 (Regular 

price $5.00). With coupon, the Dunham 
Pocket Manual is only $1.00 

(Regular price $2.50) 


Cc. A. DUNHAM COMPANY 
Dept. 2 
100 W. Madison St., Chicago 6, Ill 
] Enclosed find $2.50 for Dunham Handbook 
Enclosed find $1.00 tor Dunham Pocket Manual 


5 sf 
DUNHAM — 


Firm name 


Address 


HEATING SYSTEMS AND EQUIPMENT: a 


Cc. A. DUNHAM COMPANY * CHICAGO + TORONTO * LONDON § 
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For LOW-COST DEPENDABLE steam, 
UPJOHN burns COAL the modern way! 


Sa 


Upjohn’s new 
pharmaceutical plant 
which includes units 

for production of 
penicillin and 

cortisone, as well 

as some 700 other 
pharmaceutical products, 
relies on coal for 


dependable steam! 





ow 


no dust or smoke nuisances, thanks to the dust- 
collecting and cinder re-injection system. Ash han- 
This plant supplies steam, cleanly and efficiently, dling is fully automatic. These 3 boilers, plus a 
at only 40¢ to 42¢ per 1,000 Ibs. for the Portage 4 fourth recently installed (not illustrated ), deliver 
Road Plant near Kalamazoo, Michigan. There are‘ up to 115,000 Ibs. steam per hour at peak load. 


The firing aisle of Upjohn’s 
ultramodern steam plant. 


If you operate a steam plant, you can’t 


Whether you're building a new plant or modernizing 
afford to ignore these facts! 


an older one, you can count on coal for dependability 
and low-cost operation. 
Here’s why: Up-to-date coal-burning equipment 


in most places is today’s lowest-cost fuel. 


COAL 
COAL resources in America are adequate for all 
needs—for hundreds of years to come. 
production in the U.S.A. is highly mechanized 
and by far the most efficient in the world. 
prices will therefore remain the most stable of 
all fuels. 


can give you 10% to 40% more steam per dollar. Auto- 


matic coal- and ash-handling systems can cut your COAL 
labor cost to a minimum. Let a consulting engineer 

show you how a modern coal installation, tailored for COAL 
your specific needs, can save you real money. a a a 


COAL 


COAL is the fuel that industry counts on more and 


Here's something else, too—of all fuels, coal alone 
has virtually inexhaustible resources. This, plus the 
fact that America’s highly mechanized coal industry 
is the most efficient in the world, assures you of a 
dependable supply of coal at relatively stable prices 


now and for years to come. 


more—for with modern combustion and han- 
dling equipment, the inherent advantages of 
well-prepared coal net ¢ven bigger savings. 


BITUMINOUS COAL INSTITUTE 


A Department of National Coal Association, Washington, D. C. 


FOR HIGH EFFICIENCY hg FOR LOW COST 


YOU CAN COUNT ON COAL! 
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. Leading central heating station 

a and industriel plants vse ond 
ou n-Pokt Expansion Joints. For 
Gun-Pakt story write for Bulletin £-1912. 


my YARNALL-WARING COMPANY 
107 Mermaid Ave., Phila. 18, Pa. 


YAR WAY GUN-PAKT EXPANSION JOINT 






Automatic 


Assures 


Eliminates Ai Continuous 
~~ ypealaamal Radiant Heat 
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Provid Relieves Excessive 
on wae Pressure 
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me 
Provides For 
Circulation” 


4 Provides Domestic 
Hot Water 
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SUCCESSFUL DEALERS, who install Thrush Flow Control Systems on 
all their hot water heating jobs, tell us that every Thrush installation sells another 
one. Enthusiastic home owners tell their friends ... build good will . . . and that 


means more sales and profit for you. 


Thrush Flow Control System has everything to make 
sales easier and satisfy customers . . . unlimited choice of 
heating units (baseboards, radiant panels, convectors, 
ete.,) ... fuel economy ... small piping . . . comfort 
(less than 1° room temperature variation) ... plenty f H. A. 
of domestic water from the one boiler and years of 
trouble-free service. Sell the best heating equip- T Ne hg 4g 4 ir 
ment — SELL THRUSH. See your wholesaler ( 
for free Sales Helps and Free Engineering Fy & C€C€OMPAN Y 


. 


fervic ite 2 ! 
Service or write Dept. E-2 today! <a PERU. 
9 INDIANA 


Assures a Continuous Flow of Radiant Heat 
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NERS /o Al 


fawn HEATING and POWER NEEDS 


SERIES STV GAS BURNER 
4” to 24 


ideal for heating boiler installations. From one head 
to fifty heads. Quiet, efficient and economical opera- 


tion. 
Write for literature. 


SERIES VR VERTICAL GAS BURNER 


4° to 4 ox. 


This burner is one of the “‘upshots"’ or vertical radiant 
type with multiple burner heads so designed as to 
entrain a certain amount of primary air from the total 
air entering through the louvre. The “VR"' burners 
are especially designed to operate in boilers having 
low draft and small combustion space. 





SERIES “R” BI-AIR BURNER 


4" to 1# 


For all types and sizes HEATING BOILERS and small 
Power Boilers — JOHN ZINK offers the Series ‘‘R’’ 
Bi-Air short flame, Gas Burner with Multi-Jet burners, 
having refractory semi-venturi mixing throats, with a 
separate gas orifice to each throat. Capacities to meet 
your requirements. 

Especially adapted for installing in boilers having very 
low draft and small combustion space. 


nn es i 
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New JZ Units for '53 
. Unit 





SUSPENDED UNIT HEATER 


The John Zink UHS Gas-fired fan type suspended heater 
is @ complete, packaged unit and fully automatic. 
A. G. A. approved for natural, mixed, manufactured or 


LP Gas. 





WRITE FOR LITERATURE 








Make your steam 


where you use it 








PUSH-BUTTON 
STEAM 
PLANT 


Just push the button and in a matter of minutes 
the C-E Re-circulation Steam Generator will give you 
up to 6,000 pounds of steam per hour at up to 300 psi. 


That’s just about all there is to it. 


For the C-E Re-circulation Steam Generator is more 
than a package boiler it is a fully integrated, fully 
automatic, steam plant complete with all controls and 
accessories, and it takes a minimum floor space .. . 


about the same as two office desks. 
If you have a space 7 feet square by 8 feet high and 
you need steam for... 
...remote spots not served by present steam lines, 
or involving long, wasteful pipe lines 
... occasional loads that exceed the capacity of your 


present steam generating equipment 
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... highly fluctuating loads and those involving sud- 


den heavy demands 


...any conditions requiring maximum output from 
minimum space, with minimum attention. 


if you do — or wherever you need a compact... re- 
liable ... automatic source of steam for heat or process 

don’t just buy a boiler — investigate the C-E Re- 
circulation Steam Generator. You'll find further details 


in bulletin p-323a. May we send you a copy? 





IF COAL IS YOUR FUEL... 


. investigate the C-E Skelly Stoker for best 
results with either bituminous or anthracite. 











COMBUSTION ENGINEERING — 
SUPERHEATER, INC. 


200 Madison Avenue @ New York 16, N. Y. 


ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 


30 
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Two 100 horsepower Century motors 
driving refrigeration compressors. 


Century 2 horsepower capacitor 
motor on a furnace blower. 


Ca 


1/6 horsepower Century motor on a 
ventilating fan 


WHY 

MOTORIZED EQUIPMENT 
KEEPS YOUR CUSTOMERS 
SATISFIED... 


The motor specifications — where skillfully 
selected —to assure the TOP PERFORMANCE 
and DEPENDABLE QUIET SERVICE that is 
built into each class of equipment. 


Refrigeration compressors require one combination 

of operating characteristics and specifications—fans and 
blowers another combination—various types of 

heating equipment still another. 


In over 50 years, Century has developed a wide 
line of types of motors with literally hundreds of 
specifications to choose from. It is easy to ENGINEER 
YOUR PRODUCT PERFORMANCE—THROUGH 
SKILLFUL MOTOR APPLICATION. 


If you have motor service problems, phone or write to 
any of Century's 28 District offices regarding Century's 
national network of service stations—the motor 
exchange plan will serve you whether your motors are 
in or out of warranty. 


Specify Century Motorized Equipment—get top 
equipment performance—dependable quiet service— 
keep your customers satisfied. 


CENTURY ELECTRIC CO} 
1806 Pine Street . St. Lg 


Cee 
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Change fuels at 4 moment's notice 
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THE [RON FIREMAN 


Note 
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Me. Joun H. Murer 
New Method Laundry 


General Manager 
Columbus, Ohio 


“tron Fireman gas-oil firing 
is profitable investment” 


installed Iron 
firing in our 200 
During 
often exceeds 


“Four 
Fireman 


horsepower water 


years ago we 
gas-oil 
tube boiler 
peak periods our load 
150°; Heavy 
mands are required without warning 
Iron Fireman gas-oil firing has met 
the test. The 


of rating steam de- 


changeover trom gas 
to oil and back again can be made in 
atew minutes 
Out 


without interruption 


team costs are low, and mair 
tenance is negligible 

At left, lron Fireman Ring Type 
gas burner in operation in the New 
Method Laundry boiler room. Iron 
Fireman Rotary heavy oil burner is 


swung back out of firing position 


Iron Fireman 


Dual or Triple Fuel Firing 


Use GAS, OIL and COAL interchangeably 


With Iron Fireman firing you can burn 
any fuel you wish interchangeably 

gas-oil, gas-coal, oil-coal, or all three. 
In woodworking plants any or all of 


these fuels are successfully combined 


with a fourth—-wood waste 


High combustion efficiencies are 


obtainable with oil, gas or coal. As 


price advantage shifts from one fuel to 


another your steam plant can shift 


with it--for the long pull if necessary 


Or you can change fuels every day 
when desirable. This is routine practice 
in plants where the gas supply ts 


reduced during daily peak periods 
Avoid costly shut-downs 

Fuel emergencies, due to interrupted or 

Yet 


emergencies 


short supply, can be disastrous 


protection against such 


may cost you little or nothing when 
offset by the fuel and labor savings of 


Iron Fireman multiple fuel firing. 


IRON FIREMAN MANUFACTURING CO 


3065 W 


Send for full 
information 


Name 
Addres 


106th Street, Cleveland 11 


Please send literature on 


Iron Fireman multiple fuel firing 


State 


AUTOMATIC FIRING FOR HOMES, BUILDINGS, INDUSTRIAL PLANTS 


32 


Heating, 


GAS, Oil, COAL 
includes Ring Type ga 


Spreader stoker. ( 


Equipment burner 


burner, and Pneumatic oal is at 
cally dried, pre-heated and conveyed from bunker to , 
No manual handling costly conveying equipment 


GAS-OIL PACKAGE UNIT 


For Scotch marine and other 
types of boilers. Has integral 
forced draft and control panel 
vired 


GAS-OIL BURNER 


Ring Type Gas Burner and 
Rotary Oil Burner on single 
mounting. Fuels can be 


and tested at factory shifted instantly 
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To meet your needs... 
W-S FITTINGS OF FORGED 


Standard Design 


WRITE FOR BULLETIN S-1 for Standard 
Design 2,000 to 6,000 pound cold non-shock 
pressure 


WRITE FOR BULLETIN S-2 for “Feather- 
lite” Design 1,000 pound cold non-shock 
pressure 





Stainless systems are critical 
and costly...Protect them where 


trouble usually starts . . . with 


W-S FORGED 
STAINLESS FITTINGS 


These life-of-the-system joints 








are available in either screw- 





end or socket-welding types to meet your assembly needs. 

They‘re manufactured for stock in the more popular grades to 

meet your process needs. And they're all precision machined from 

solid STAINLESS Steel Forgings to meet a universal need for the strong- 
est, most accurate and trouble-free fittings money can buy. 

Get the full benefit of your investment . . . insist on W-S FORGED fit- 


tings wherever costly stainless pipe or tubing meet . . . permanently. 


Screw-End and Socket-Weld Types 


* Tighter * Stronger * More Uniform * Lower Service Cost 


SOLD THROUGH LEADING DISTRIBUTORS . . . EVERYWHERE 


020 


WATSON-STILLMAN FITTINGS DIVISION 
H. K. PORTER COMPANY, INC. 


Designers and Manufacturers of Forged Steel Fittings, Hand Pumps, Jacks, 


ROSELLE, NEW JERSEY omer 


Wire Rope Shears and Pipe Benders 
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MY 
Wed Y/ team, .. they don’t have snow melting” 


As she looks at her neighbor's 
plight, the woman next door can 
thank her lucky stars that she in- 
sisted on driveway snow melting. 
She knew the dependence of mod- 
ern suburban dwellers on the family 
car... for transportation to and 
from work, for shopping, visiting, 
church going, and for emergencies! 

Suburban living can be wonderful 
in fine weather, but when snow or 
ice hits, a car can be tied up tight 
in the owner's driveway or garage 
approach, even though the streets 
and roads have been cleared. 

So, more and more, home owners 
are installing driveway and side- 
walk snow melting systems. They 


Lee RE, 
1s ESL LAME 


consider it a sound investment, for 
in addition to assuring mobility at 
all times, it eliminates snow re- 
moval expense, spares the human 
back, and adds appreciably to 
property value. 

You can be sure when you specify 
steel pipe, that it is the first choice 
for he installations. Its known 
economy, proved durability in over 
60 years of hot water and steam 
heating applications, formability 
and weldability for coils and grids, 
make it a natural selection. In fact, 
for snow melting, radiant heating, 
conventional heating and other 
uses, steel is the most widely used 
pipe in the world! 


With a driveway snow melting system the 
family car is always instantly available for 
nleasure, busisess, or emergency use. Steel 
pipe snow melting keeps Americans mobile! 


COMMITTEE ON STEEL PIPE RESEARCH 


AMERICAN IRON AND STEEL INSTITUTE 


350 Fifth Avenue, New York 1, N.Y. 
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American Blower — a time-honored name in air handling 


The heart of an American Blower Utility 
Set is this dynamically balanced Sirocco 
provides large volumetric 


which 
low peripheral speeds 


Ww heel 
capacities at 


S 


BLOWER 


AAA“ 
AMERICAN-STANDARD AMERICAN 


ewing home and ¢ 


CHURCH SEATS & WALL TILE 














Need air in your business? 
horse” that has proved to be a 


hundreds of industries? 


“work 


Want a 


investment in 


good 
Then, put these time-proved, quality-built 


American Blower Utility Sets to work. They 
ventilation where 


are 
unsurpassed for general duct 
systems are required, 

There’s an American Blower product for every 
air handling need — for work, for pressure 


proce ss 
for ventilating, heating, condi 


cooling i 


dluties, 
tioning. 
Just call one of our branch offices for data 
AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division ot Amemican Raniaroe & Standard Sanitary corrosanion 


“Bp 


> BLOWER 


HANDLING EQUIPMENT 


AMERICAN 


YOUR BEST BUY IN AIR 


AAA AAPA LAI 


DETROIT CONTROLS KEWANEE BOILERS ROSS HEATER 











We can learn from bankrupt Micawber 


qe Y advice, Copperfield, you know. Annual 

income twenty pounds, annual expendi- 
ture nineteen-nineteen-six, result happiness. An- 
nual income twenty pounds, annual expenditure 
twenty-ought-six, result misery. The blossom is 
blighted, the leaf is withered—in short you are 
forever floored. As I am!” 

This is probably the most famous financial 
counsel in all English literature, offered a hun- 
dred years ago by Charles Dickens’ character the 
bankrupt Micawber to the hero David Copper- 
field. As advice it is just as good in 1953 as it was 
in 1849, and just as sound for a nation as for an 
individual. 

In 17 of the last 20 years, Uncle Sam has fol- 
lowed Micawber’s practice, not his advice. Our 


national balance sheet has been, figuratively, 
“annual income twenty pounds, annual expendi- 
ture twenty-ought-six”. Ahead of us as a nation, 
if we continue this irresponsible policy, is Micaw- 
ber’s dire predicament, “blossom blighted, leaf 
withered—forever floored”’. 

There is no sane reason why the world's richest 
nation should continue to live the financial life 
of a profligate bankrupt. It is time now to set our 
house in order. The program called for is simple: 
(1) Eliminate waste and extravagance in govern- 
ment spending; (2) Balance the Federal budget; 
(3) Control the national debt and reduce taxes. 

By such positive action we can protect future 
happiness—and prevent misery—for ourselves, 
our children and our children’s children. 


The Youngstown Sheet and Tube Company 


General Offices -- Youngstown 1, Ohio 
Export Offices--500 Fifth Avenue, New York 


MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 


RAILROAD TRACK SPIKES - CONDUIT - HOT AND COLD FINISHED CARBON AND ALLOY BARS - PIPE AND 
TUBULAR PRODUCTS - WIRE - ELECTROLYTIC TIN PLATE - COKE TIN PLATE - RODS - SHEETS - PLATES. 
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At left center is one end of fuel oil pipe 
line (approximately 1,000 ft. long), oper- 
ating at about 100°F with FOAMGLAS 
pipe insulation, in foreground is part of 
1,100 ft. steam line operating at about 
400° F with FOAMGLAS pipe insulotion. 
Note spray pond in background, Insula- 
tien contractor: Thermal Products Company, 
Houston. 


ON THESE 
OIL AND STEAM LINES 


FOAMGLA 


insulation spends most of its time 
under a shower but STAYS DRY 


Keeping dry under a shower is a slick trick, but magic 
FOAMGLAS is the one insulation that can do it, day in 
and day out. That’s one big reason why Dallas Power & 


Light Company chose FOAMGLAS to insulate oil and ES | 


steam lines running right next to a spray pond handling 
concentrated alkaline water. Pittsburgh Corning Corporation, Dept. R-23 
Chief Engineer R. D. Elliott points out, “The combination Pittsburgh 22, Pa. 
of water and chemicals really requires an extraordinary a, Cn Oy gig sample and booklets on ure of 
insulation, and we've found that neither moisture nor C) Piping and processequipment (() Refrigerated Structusen 
chemicals can penetrate the closed, inorganic cell structure [] Normal Temperature Buildings 
of FOAMGLAS. That’s why we count on it to combat ( Advise nearest source of supply 
corrosion and to maintain constant insulation efficiency.” (D Send engineer to discuss specific problem 


PITTSBURGH CORNING CORPORATION 
PITTSBURGH 22, PA. 





BIBB. 


The Pirst Nae 
. TEXTiteg p 


oT Ds ye as <aee 


CE OR ae ap 


Famous Labels suggest the choice 


i Many of the — ant, many Sears Roebuck Stores... 

big textile mills are air-conditioned by Worthington. 

» eee yous No other manufacturer makes so 

Ny wife will recog- complete a line. A Worthington sys- 

x mize... aif tem is all Worthington-made — not 
control” many of their manufactur- just Worthington-assembled—as- 
ing operations with Worthington” curing you of perfectly balanced op- 


air conditioning a ‘e "wer: T . . “Ls 
if m liti ning nd re frig ration eration and unit responsibility. 


And many of the famous shops Call your local Worthington dis 
where the mills’ products are sold tributor today. Worthington Corp.. 
Air Conditioning and Refrigeration 


Company, J. L. Brandeis, Lane Bry- Div.. Harrison, N. J 


America’s Leaders...in Many Businesses... Select 
WORTHINGTON 
S58 t) BIS 
A 
The Most Complete Line... Always the Correct Recommendation 
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NEW 
Anemostat 


Selection 
Manual 45 


features for 
the first time... 








uct take-o 


For the first time data is available to Architects, Engineers and Con 
tractors on static pressure factors for Duct Take-Off Designs. Send for 


your copy today and save engineering hours and avoid design changes, 


ANEMOSTAT. 


DRAFTLESS Aspirating AIR DIFFUSERS 
ANEMOSTAT CORPORATION OF AMERICA 


10 EAST 39th STREET, NIW YORK 16, N. Y. 
REPRESENTATIVES IN PRINCIPAL CITIES 


“No Air Conditioning System Is Better Than Its Air Distribution” 








COFFEE URNS ANO SOLUTION OR Series 52 
WATER STILLS BLANKET WARMER N 
o. 23 
—> <& 


UTENSIL 
OR 


AUTOCLAVE 


Fah “ INSTRUMENT 
\ STERILIZER 


A — S-65 Trap 

B — Strainer 

Cc — TR-19 
Control 

D — Inverted 
Bucket Trap 

E — KR-14-MD 
Control 

FLAT WORK F — 9-125 Trap 


RONER STARCH 


ROOKER G —Float Thermo- 
8 
' 


‘ Fo. OF 2. SE 
f static Trap 
was: F / 
NY dl 7 the : oe HP RETURN H — Air Vent 
bet 2 --4j+-=>- aes oh oe AS oe more hides =-- Se, 
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@ BUILDING Service EQUIPMENT is just one example of the many 
steam trapping problems encountered under one roof. 

Sarco’s four distinct types of steam traps make it possible to 
select the proper type for each application and yet all of the 
same manufacture. 

That is why Heating Engineers and Piping Contractors 
prefer Sarco. 

Undivided responsibility assures over-all satisfaction to the 
ultimate user — the objective of both the Engineer and 
Contractor. 


Equipment manufacturers standard- 

izing on Sarco Steam Traps and Con- Sarco Thermostatic 
Is d ith l fid Steam Trap for kit- 

trols do so with complete confidence, aun end ate 


knowing Sarco will insure proper equipment, type 
: : $-65 to 65 psi, type 
performance of their equipment. Pou N. 100 to 100 psi. 


Sarco Company, Inc., Empire State 
: ‘ Sarco Fioat— 
Bldg., New York 1, N.Y. Sarco ~~ em 
Canada Ltd., Toronto 8, Ontario. Steam Trap 
Liquid 
Expansion 
Steam Trap 


SARC I saves steam See 
. Steam Trap. 
sarco quality assures satisfaction 


utensil Co. 
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For team H 


eating, too, 


ts Sarcotherm / 


a control of steam heating systems for single 
or multiple buildings is best accomplished by con- 
tinuously modulated flow of steam, proportioned auto- 
matically by outdoor temperature. 

The carefully engineered SARCOSTAT SYSTEM 
shown diagramatically in Fig. 1 fulfills these require- 
ments perfectly. Many are now in successful operation. 

The heart of the system is the Sarcostat hydraulic- 
electric control valve (Fig. 1) installed in the main 
steam supply line to each zone and positioned by the 
combined effect of the outdoor temperature and the 
influence of steam pressure existing on the downstream 
side of the valve. 

Successful operation is predicated on careful sizing 
of orifice plates in each md “net or convector, which is 
part of the engineering service provided by Sarcotherm. 

Ifyouare seeking trouble-free heating control of steam 
systems of any size or type, we shall be glad to place 
our experience at your disposal without obligation. 


Stier SuPer 





| 
. 1 vant rr 











Fig. 1, Typical Hook-up of Sarcostat System. 


Fig. 3, Type W Manual remote Control Panel is equipped 
with temperature adjusting knob for “warmer and 
“cooler,” also a four-position Selector Switch for 
“Avtomatic,” “Full Heat,” "Heat Off,"" and “Summer.” 


Fig. 4, Type WSA Remote 
Program Control Panel, adds 
to the features of type W a 
time clock to provide auto- 
matic morning pickup and 
night setback, and other fea- 
tures as specified. 
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Fig. 2, Sarcostat Modulating Control Valve, Type W-1. 





Write for NEW 
Catalog ST500-2 


25 


SARCOTHERM CONTROLS, INC. 


ee eee oe ee 
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She's adjusting a telephone dial mechanism, surrounded by an invisible dirt barrier of controlled air. 


AIR CONTROL 


PUTS PRECISION IN YOUR TELEPHONE 


a day, every day. Because of their high 
efficiency, they operate at a low power 
cost. That's important, for at peak ca- 
pacity these fans move 2,300,000 cubic 
feet of air per minute. 


If you make a precision product, and 
mass-produce it, you can’t tolerate air- 
borne dirt. That's why Western Electric 
takes special pains to banish dirt and 
grit when they make your telephone 
sets. And they do it in a very simple 
way. They use air. 


rhroughout their huge Indianapolis 
plant a positive air pressure is main- 
tained —just slightly higher than normal 
outside atmosphere. This sets up an 
outward air movement which specks 
of dirt just can’t buck, Result: air keeps 
dirt out, instead of carrying it in! 


32 big Westinghouse fans furnish a 
constant supply of filtered air 24 hours 


you CAN BE SURE...IF rs We 


J.80272 


You can put air to work in many ways 
to improve your own operations. Our 
trained engineers are ready to help 
you. And Westinghouse makes the most 
complete line of air handling, air condi- 
tioning and air cleaning equipment. Ask 
for General Catalog 600 which describes 
these products and their many uses 
Contact your local Westinghouse-Stur- 
tevant office, or write Westinghouse 
Electric Corp., Sturtevant Division, 
Hyde Park, Boston 36, Mass. 





No dirt means greater precision, fewer re- 
jects, healthier conditions, when controlled 
air teams up with mass production. 


32 efficient Westinghouse fans provide ven 
tilation and keep dirt out. Because of thetr 
non-overloading blade design, motor burn- 


outs are not a problem 


stinghouse 


AIR HANDLING 
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THE FINS OF 
WOLVERINE TRUFIN* 
HAVE BEEN SQUEEZED 


right out of the tube wall 


They are the tube itself—the fins and the tube are integral. 
Thus they can withstand vibration and sudden temperature 


changes—assuring full efficiency at all times. 


PReERREERE EEE 


Trufin is available in (1) a variety of alloys, (2) in fin spacings 
5,7, 9, 11, 16 and 19 fins to an inch and (3) in a range of inside 
diameters from 5/16” to 1”. 


Also available in bi-metal with an integral fin construction and 
different metal lining. 


Ask for our new Catalog 201 that will give you 

more detailed information. If you have an imme- WOLVERINE TUBE DIVISION 
diate problem dealing with heat exchangers we 
invite you to call our Customer Engineering Serv- 
ice which can offer much helpful information. Manufacturers of tubing exclusively 


“REG. U.S. PAT. OFF 
‘ 1419 Central Ave. Detroit 9, Mich. 


of Calumet & Hecla, Inc 


Wolverine Trufin and the Wolverine Spun End Process avail 
able in Canada through the Unifin Tube Co., London, Ontario 


Sales offices in Principal Cities 


Wolverine Mill Depots: 
DETROMT, MICH. © DECATUR, ALA. » HOUSTON, TEXAS « LOS ANGELES, CALIF. 
LONG ISLAND CITY, N.Y. © PHILADELPHIA, PA. « PROVIDENCE, R. |. © ST. LOUIS, MO. 


Export Department, 13 E. 40th St., New York 16. N.Y. 
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motor starts 


This 250 hp, 220 volt 
with 


The part-winding increment motor and starter 
combination (pioneered by Wagner) provides 
an economical method of starting polyphase 
squirrel-cage motors for any application where 
reduced current draw at start is required or de- 
sirable. No auto-transformers or resistors are 
necessary. 

Voltage disturbances on the line are reduced 
because current taken from the line is not broken 
during the starting period—as is the case when 
auto-transformers or compensator-type starters 
are used. 

You benefit when you install a Wagner incre- 
ment motor and starter “package” because you 
get a highly efficient, most economical, motor and 
starter combination that limits inrush of motor 


because if’s a 


Wad 


Increment Motor 
and Starter 
Combination 


This fly ash control equipment, on the roof of a Detroit Auto Body Corporation, 
is powered by a 250 hp, 220 volt, 1160 rpm, totally-enclosed Wagner motor. 


current to values that are acceptable to most 
power companies for all or parts of their dis- 
tribution systems, 


Ba * * 


When you standardize on Wagner Motors—you 
get the advantages of a liberal warranty .. . of 
nationwide service facilities, with on-the-spot 
service, replacement motors and parts available 
from 25 Wagner-owned Service Branches and 
more than 750 Authorized Service Stations. You 
can choose from a wide variety of types and sizes 
(from 1/125 to 400 hp.) Bulletin MU-185 gives 
complete information—write for your copy. Bul- 
letin MU-128 gives full information on Wagner 
Increment Motor and Starter Combinations. 


WAGNER ELECTRIC CORPORATION 
6370 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES 


AUTOMOTIVE BRAKE SYSTEMS —~ AIR AND HYDRAULIC 


BRANCHES IN 32 PRINCIPAL CITIES 
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YOUR DISTRIBUT 


J] 
/ 


HEN YOU CONSOLIDATE your orders with your TUBE TURNS’ 
Distributor, you delegate to him the job of dealing with many 
manufacturers’ salesmen, of expediting orders, of simplifying your 
bookkeeping and inventory. He gives you leading nationally-advertised 
brands ... brands that have got to be good. And he gives you prompt 
service. It adds up to savings in time and money—for you. 
TUBE TURNS’ Distributors and TUBE TURNS, INC. are united in their 
determination to serve you efficiently. Authorized TUBE TURNS’ 
Distributors are located in all principal cities. 


Be sure you see the double “tt” “tt” and *TUBE-TURN” Reg. U.S. Pat. Of. 
TUBE TURNS, INC. *2::::::" 
y @ KENTUCKY 


DISTRICT OFFICES: New York « Philadelphia « Pittsburgh - Chicago - Houston + Tulsa + San Francisco + Los Angeles 
TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO...A wholly owned subsidiary of TUBE TURNS, INC. 
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EXCLUSIVE FEATURES SPELL QUALITY CONSTRUCTION 


LARGE POWERFUL MOTOR. Has 
power to spare. Overload pro- 
tected and resiliently mounted for 


quiet operation, 


STRONG FLEXIBLE DRIVE SPRING 
isolates impeller from motor for 
quiet vibrationless operation 


CAST BALANCED IMPELLER (Nor 
stamped), Casting the impeller in 
one piece makes certain of long 
uninterrupted service 


HARDENED GROUND STAINLESS 
STEEL SHAFT. Made to a plus tol- 
erance of zero and minus tolerance 
of .0004. Then superfinished for 
long life smooth operation 


PATENTED ROTARY SEALS. High 
est quality rotary seals make for 
trouble free operation 


POROUS BRONZE BEARING-LARGE 
OU RESERVOIR. Long porous 
bronze bearing lubricates impeller 
shaft while keeping it in perfect 
alignment 


10 


Ay: 


LOW-COST 
SERVICE 


Contractors and big users alike are enthusiastic about the new 
Taco Circulators — and with good reason. This big-value line 
is specifically designed to meet the needs of the heating market 
of today: 

Extra capacity for small pipe radiant heating jobs — radiator, 
convector, baseboard or panel. Just one size circulator to stock 
and use — with 34”, 1”, 114” and 11/4” interchangeable flanges 
to handle any job. 

Easy to service — seals replaced with only an open end 
wrench, screwdriver and Allen set screw wrench. Quiet — no 
velocity noises regardless of flange size. Designed for six posi- 
tion installation, the new Taco circulator comes in special 
window carton with flanges individually packed for quick 


changing. 
Better Heating-Better with Taco 





Lightweight, extra-strong coils of Bundy- 
weld Tubing can be mounted easily onto 
ceilings by just two men. Coils lie flat and 
straight, are quickly plastered over with 
little chance of damage from rough 
handling or accidental hammer blows. 











Want to pull ahead of competition? Do it with 








Key to Low Cost 


Bundyweld is the only tubing 
double-walled from a single 
strip, copper-brazed through 
360° of wall contact. It’s leak 
proof, thinner walled, yet 
stronger. It transmits heat 
quickly, has high bursting 
strength. It saves on material 
costs and installation time. 

Standard 20’ lengths of 
Bundyweld are easily formed 
into coils in shop or on job site. 
Expanded ends (furnished when 
specified) are quickly soldered 
into leakproof union. Joined, 
lightweight coils are easily 
mounted onto ceiling, quickly 
plastered over. 








Bundyweld Ceiling Radiant Heating 


millions of readers. They, in turn, are 
bombarding us with coupons, requesting 
literature 


Pull ahead of your competition and stay 
ahead —with Bundyweld Ceiling Radiant 
Heating. It’s so comfortable, convenient 
and economical, it’s making other heat- 
ing methods obsolete. 

It’s today’s big heating news—already 
drawing heavy interest and growing 
every day. Thousands of people now 
living with Bundyweld Ceiling Radiant 
Heating are spreading the good news to 
friends. Too, our full-page ads in Better 
Homes & Gardens, House Beauti- 
ful, and American Home are going to 


SEND FOR 


More important to you, they’re ask 
ing for the names of plumbing and heat 
ing contractors who handle Bundyweld 
Ceiling Radiant Heating in their neigh 
borhoods. Why not send coupon for 
free information today ? 


Radiant Heating Division 


BUNDY TUBING COMPANY 
Detroit 14, Michigan 


FREE Radiant Heating Division, Dept. HP-253 


LITERATURE! F 


Radiant Heating 


Bundy Tubing Company, Detroit 14, Mich. 
Send free 20-page nontechnical brochure explaining Bundyweld Ceiling 


R Send Bundy technico!l radiant heating pamphiet 


Nome 


q Company 


Bundyweld 


Address 
Ceiling Radiant Heating a 


Heating, Piping & Air Conditioning, February 1953 











...give you all these 
design advantages 








SECO Metal 

Separate Packless Construction... Seats and Discs . . . 

interchangeable Pilot... sella ae ; resist wiredrawing. More than 
minimizes friction... im- 20 years of experience has 

proves control accuracy and failed to produce a single 

eliminates much time-con- case where SECO Motel was 

suming maintenance. cut by steam. 








controls main valve... sim- 
plifies inspection and 
maintenance. 
































Type ED Dead-End 

Pressure Shutoff eee 

Regulator guaranteed on steam 

service when a 

balanced, single- 

al ol “~ seated main valve is 

Sa aaa equipped with SECO 
Metal seat and disc 

wl and is protected by an 


approved strainer. 














Cn 











Internal Springs . . . Ease of Inspection... 
out of path of steam or other Large Balanced . : 
fluid flowing through the Metal Diaphragms... quick access to all vital 
valve. They operate at low A elements of regulator. No 
unit stress for exceptionally located in a cooled zone with special tools needed. 
long life a condensate seal above and 
4 below, under usual conditions, 
never need replacement. 
































These Spence design features explain why Spence Regulators 

function dependably and accurately year after year, without re- 4 = 
quiring extensive repairs or special attention. This lowers over-all > oe 
costs . . . means less down-time of ,the system. e Spence makes a SPENC 


complete line of automatic regulating valves: pressure reducin 
pl eaering P ® ENGINEERING 


differential pressure, back pressure control, pump governor, tem- 
ture regulating and other types. Write for Bulletin giving COMPANY, INC. 
full decails. WALDEN, NEW YORK 
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Ennginmeorod Wool”. 


Lucky baby! 

You can sleep like a top under your soft Dynel blanket. 
For it’s as warm as wool, yet it has properties a sheep 
never dreamed of . . . and they were engineered into it by 
modern chemical science. Dynel is strong, flame-proof, 
mildew- and moth-proof. It’s light, and comes from the 
wash as fluffy as a kitten. 

Dynel, Orlon, Dacron, Acrilan, Vicara, and other man- 
made ‘“‘wonder”’ fibers are made from chemical solutions. 
These raw solutions must be kept absolutely pure as 
they pass through hundreds of valves that control their 
flow and regulate their proportions on the way to spin- 
nerets, where these solutions are transformed into gos- 
samer textile fibers. To guard against any contamination 
or discoloration resulting from valve corrosion, the 
manufacturers of Dynel and other new synthetic fibers 


ALOYG 


q* in Corrosive Service 
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to keep a baby warm! 


use ALOYCO Stainless Steel Valves. 

Like the manufacturers of engineered fabrics, other 
leading chemical firms, handling everything from blood 
plasma to oil refinery sludge, have brought their problems 
of corrosion, contamination, discoloration, and extreme 
temperatures to Aloyco’s Corrosion Engineering Service. 
There, in the laboratories of the world’s largest specialists 
in corrosion-resistant valves, the right alloy and the right 
type of valve have been determined for every specific cor- 
rosive situation. In fact, ALoyco valves go hand-in-hand 
with chemical progress. 

So if corrosives play a part in your business, write to 
ALOYCO about your own valve needs. Our engineers will 
be glad to test various alloys under your actual line con- 
ditions, and on that basis, recommend the best valve for 
each particular assignment. 


ALLOY STEEL PRODUCTS CO., INC. 
1322 West Elizabeth Avenue, Linden, N. J. 
Piants: Linden, N. J.; Bloomfield, N. J.; Elizabeth, N. J. 


DISTRICT OFFICES 


NEW YORK 1, NEW YORK ATLANTA, GEORGIA HOUSTON 6, TEXAS 
350 Fifth Avenve 333 Condler Bidg K. E. Luger Co 
2716 Danville St 
WILMINGTON, DEL. ST. LOUIS, MISSOURI 
226 West Ninth St 1221 Locust St SAN COAREESD, CAL? 
24 Californie St 
PITTSBURGH 22, PA. CHICAGO 4, ILLINOIS LOS ANGELES 22, CALIF 
318 Investment Bidg 332 Se. Michigon Ave 5442 Jilkon St 
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sizes, A.G.A. approved 
d L.P. and L.F 


nanufactured 


mlolarAelalicl MmClllttiiaeli-tel Me A-ailael mm Ol 1107-18" ive popular 


»wer Throw types 47 different models mixed 


Modine builds a unit heater 


to match your heating requirements 


— VER your unit heating requirements, you can match 
them exactly from the complete Modine line. Because 


Whether it’s steam, hot water 
Modine builds steam, hot water and gas-fired units, you're sure of 


. 
orgas... look to Modine an unbiased recommendation. And, remember, when you buy 
Modine, you buy the greatest name in unit heating. As a leader 


for the right unit heater 


in this field for more than 25 years, Modine gives you balanced 


heating performanc e — perfect heating comfort plus maximum 


fuel economy. Get all the facts. See the Modine representative 


listed in your classified phone book, or write Modine Mfg. Co., 


1509 DeKoven Ave., Racine, Wis. 


Tlodine GAS-FIRED UNITS 


Modine is the only gas unit with both staznless steel 
heat exchanger and burner. Lighter weight means 
easier, less expensive installation, plus faster heat 
delivery — within five seconds after thermostat calls 
for it. Individually fired tubes provide higher heat 
transfer. Elongated ports — four times free area of 
conventional drilled ports — minimize clogging 
and simplify routine clearing. y-1186 


Wlodine STEAM AND HOT WATER UNITS 


Special heating coil designs for steam and for hot 
water assure best performance for each type of sys- 
tem. Discharge air temperatures of 110-120° F are 
correctly related to air velocity for heating at its 
best. All-copper coils defy corrosion because fins 
are bonded to tubes and tubes are brazed to head- 
ers. Pre-formed tubes with individual expansion 
bends absorb stresses, assure long life. 


Ask for Bulletin 149-A UNIT 
on steam and hot 
water and Bullen HEATERS 


652 on gas unit heaters 
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INSIDE .. 


ULTRALITE DUCT LINER—ACOUSTICAL 


This is the duct liner that won't burn!—a flexible, 
resilient, semi-rigid glass fiber insulation designed spe 
cifically as acoustical duct liner. Has excellent sound 
absorbing properties, particularly at the irritating noise 
levels. Won't break, flake or chip. Runs quickly around 
curves and corners. Friction loss is low. Won't delaminate 
under air movement; won't flake off in air stream 


ULTRALITE 
DUCT INSULATION 


and 


DUCT LINER 


have every characteristic that 
makes application easy and 
quick. They're light, flexible, 
resilient; you can cut them with 
a knife; run them quickly around 
curves and corners; adhere them 
to metal with adhesives 
screws and washers . . . wires! 
Get full details on Ultralite and 
learn why it goes on faster, easier 
and cheaper than any insulation 
you ve ever used! 


ULTRALITE DUCT INSULATION — THERMAL 


A soft, resilient, flexible insulation of long, fine glass 
fibers with a low K-factor. Available plain or with your 
choice of 4 vapor barrier facings, already adhered to the 
insulation. Wrap-around method of application cuts 
applied costs way down. Non-irritating, pleasant to 
handle. Fire-resistant, non-corrosive to metals. 


Call your local Ultralite Distributor (listed in the Yellow Pages). 


GUSTIN-BACON MANUFACTURING CO. 


210 W. 10th St., Kansas City, Mo. 


New York Chicago ¥ Philadelphia ° San Francisco ° Los Angeles Houston 
Tulsa Ft. Worth ° Detroit ° St. Louis 
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They feed all circuits EQUALLY 
WELL... even with the load 





dropping and only 50% of the 


compressor on duty! 


FULL COUL erie ceive 


rated capacity consistently, and the 


CA PAC IT ¥ cost of additional coil surface 


regardless of load changes is saved. Compressor running time 


ALCO and operating costs are reduced, 


MULTI-OUTLET THERMO VALVES 
On many installations, coil 


capacity has been increa sad 
ter 

to 35% by Alco MuMiO® 

Thermo V a, ory 


att 























ss 


ALCO VALVE CO. 


mostatic Expansion Valves; Evaporator 
861 KINGSLAND AVE. « ST. LOUIS 5, MO. 


Pressure Regulators; Solenoid Valves; 


Designers ond Manufacturers of Ther 


Float Valves; Float Switches 
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BISHOP DUBOURG HIGH SCHOOL 
St. Louis, Mo. 
Architects: Joseph D. Murphy & Eugene J. Mackey 
Consulting Engineer: Harry F. Wilson 
Contractor: Eichler Co. 





Another Outstanding Modern High School 








=POWERS Gatoted 


Among the many economical features included in the unique four 
story $3,000,000 Bishop DuBourg High School is a Powers pneumatic 
system of temperature control. 
173 POWERS Day-Night Superiority of Powers Unit Ventilator Control here will not only 
Thermostats provide greater comfort but will hold down operating costs. Its 
eeebagt a continuous dependable operation is due to the basic simplicity of 
Ventilators Powers Low-Limit Airstream Thermostats. They 
need no auxiliary devices to supplement their 
accurate control of Unit Ventilator discharge 
temperatures. Their adjustable sensitivity gives 











precise control. 

Powers control of unit, ventilators awd convectors 
results in greater comfort and fuel economy. Wich 
today’s high fuel cost Powers temperature control 
is a more profitable investment than ever before. 











When problems of temperature control arise contact Powers nearest 
office. Our more than 60 years of experience may be helpful to you. 


Established in 1891 e THE POWERS REGULATOR COMPANY « SKOKIE, ILL. © Offices in Over 50 Cities 





. MOFFITT SCHOOL, NORWALK, CALIFORNIA 


Architects 
KISTNER, WRIGHT 
and WRIGHT 
(Successors to Kistner, 
Curtis and Wright) 


TT - 


Chief Mechanical 
Engineer 
CHESTER D. WALZ 


Heating Contractor 
DAVIS PIPING CO., 
Whittier, Calif. 











Pneumatic Systems of TEMPERATURE CONTROL 


Installed in These Modern Elementary Schools 


gg POWERS 
f NO-PAK ayy - popt ; 
| ! PACKLESS a +} ‘ ‘ / ah a: / 
¥ VALVES 
= 
ied oe : aie 
al : 1) toet 


IN 1978 — these and hundreds of other schools 
on their silver anniversary very likely will award 
“A's” to Powers ‘for dependable temperature con- 
trol with a minimum of maintenance.” 

25 to 40 years of reliable low-maintenance-cost 
service is frequently reported by Powers users. 
Some installations made in 1901 to 1910 are still in 


operation and giving good control. Recent design 
improvements in Powers equipment will not only 
give better control but an even longer life expect- 
ancy... greater comfort and lower operating costs. 
When you want help in selecting the type of tem- 
perature control best suited for your requirements — 
contact Powers nearest office. There’s no obligation. 


Established in 1891 e THE POWERS REGULATOR COMPANY e SKOKIE, ILL. e Offices in Over 50 Cities 
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Above: HILTON CENTRAL SCHOOL, HILTON, NEW YORK 


Below: LEE ELEMENTARY SCHOOL, MANHATTAN, KANSAS 


MAUDE ARMITAGE ELEMENTARY SCHOOL, MINNEAPOLIS, MINNESOTA—- 
& Sal 7 | 
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Seattle's Efficient 


MODERN SCHOOL ADMINISTRATION BUILDING’ 
Equipped with POWERS Temperature Contr 





Taxpayers in Seattle may well be proud of this attractive build- 
ing for it is an outstanding example of the trend to provide 
school executives with facilities as efficient and modern 

as the schools under their supervision. 


In the executive offices, conference rooms, library, audio- 
visual, child guidance, medical service and P. T. A. 


divisions, cafeteria, 200-seat auditorium and other spaces 


right-temperatured-air is assured by a Powers Pneumatic 
Control System. 


Architects: J. Lister Holmes & Associates 


Engineers: Marius Anderson & Associates 
All of Seattle, Wash 


Received Honor Award from Washin ton State Chapter A \ A. 
g 
ii d 


Pneumatic Systems 
l ; 


@ Temperature Control 
- -- prevent OVER-heated rooms. Greater comfort, 


lower fuel bills and many years of dependable service 
make Powers control a highly profitable investment. 


Contact our nearest office for help in solving your 
temperature control problems. 


(b1) 


Established in 1891 © THE POWERS REGULATOR COMPANY © SKOKIE, ILL. © Offices in Over 50 Cities 




















wow! .* 


profits 
are rolling in 


This action picture is a profit picture of men 
who handle and install Fedders heating products. 
Fedders heating equipment is efficient, 
easily stocked, easily handled, easily sold and 
easily installed. Nationally advertised to 
architects, contractors and home owners. Sizes 
and types for every residential, commercial, 
industrial and institutional requirement. 
You get the best and profit most with Fedders 
products. Send coupon for your personal 
copy of the latest Fedders catalogs. 


convector-radiators 


baseboard radiation 


wall radiation 


unit heaters 


MAIL THIS COUPON FOR LATEST FEDDERS CATALOGS 
FEDDERS-QUIGAN CORPORATION 


57 TONAWANDA STREET, DEPT.HP-2 BUFFALO 7,N. Y. 
Please send me latest catalogs on Fedders heating equipment.- 

Name 

Concern 

Street 


City 
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A lot of new thinking and long, 
hard planning went into this new 
Statler Center. It is a unique com- 
bination of hotel, office building, 
garage and shops all in one. It 
is distinctive alike for the open 
character of its design, and for 
the handling of such considera- 
tions as ventilation, heating and 
air conditioning. 

The selection of Marsh valves 


and traps for such a building speaks 
for itself. 

Long known and long respected, 
the Marsh line offers assurance of 
dependable service, year in and 
year out. For your very next job, 
learn first hand the advanced design 
and construction that have made 
Marsh valves, traps, vents and con- 
trols first choice for so many of the 
nation’s finest buildings. 


MARSH HEATING EQUIPMENT co. Soles affiliate of Jas. P. Marsh Corporation 


Dept. T, Skokie, Hil. 


MANUFACTURERS OF GAUGES @ THERMOMETERS © WATER REGULATING VALVES @ SOLENOID VALVES 


bs te 


Healing 





ARCHITECTS 


HOLABIRD & ROOT and BURGEE 


ASSOCIATE ARCHITECT 


WILLIAM B. TABLER 


HEATING CONTRACTOR 
MEHRING & HANSON CO. 


The Marsh metal-to-metal seal gives 
you packless valve construction at its 
finest. Perfect team-mate for it is the 
Marsh radiator trap. A large number 
of these were used in the New Statler. 


- 


This Marsh float and thermostatic 
trap is typical of a wide line of Marsh 
traps for all services 


e é 


SINCE 1865 
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rounds out 


the 
kno-draft 


@ Now you can get famous Kno-Draft ethciency 
in a square diffuser — complete with built-in 
volume control, circular air patterns, and the 
sturdy construction that characterizes all Kno- 
Draft Air Diffusers. 


The picture shows the Kno-Draft Square Dit- 
fuser, Type KPT, designed for T-bar installations. Ov dratt 7 
It snaps easily and snugly into perforated acoustical- 
type ceilings. For overlapping installation, Type KP is adjustable air diffusers 
CONNOR ENGINEERING CORP. 


Dept. G-23, Danbury, Connecticut 


Please nvUsH full information on the new Koo-Draft Square 


the unit to use 

Heating and air conditioning men who have installed 
the new Kno-Draft Square Diffusers will tell you these 
handsome units do an outstanding job. Naturally Diftusers 
They're made by men who have been “engineering air” Nome 
for more than twenty years Destine 

Quickest way to get full engineering information on 
Kno-Draft Square Diffusers is to clip the coupon and 
mail it to W. B. Connor Engineering Corporation 
Danbury, Connecticut. City 


Company 


Street 
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PRE-HEAT OIL WITH 


THIS 


STEAM IN 


ADSCO OIL 
SUCTION HEATER 


> Two important jobs to be done in a fuel oil sys- 
tem are warming the fuel oil in the storage tank so 
it will move pow through the pipes and then pre- 
heating it for thorough atomization in the burner. 
These two jobs are done well with an ADSCO Oil 
Suction Heater and an ADSCO Oil Pre-Heater. 
The suction type heater is the modern, efficient 
method of reducing the viscosity of heavy oil so that 
it can be pumped economically. Instead of raising 
the temperature of all the oil by old-fashioned pipe 
coils on the bottom of the tank, only the oil to Ee 
pumped is heated. This eliminates excessive waste 
of steam by tank radiation losses. ADSCO Pre- 
Heaters assist in obtaining the highest performance 


EXPANSION JOINTS « 
STRAINERS « 


DSCcO TEAM 


te 
CONDENSATE OUT 


STEAM IN 


VWs | 
ADSCO OIL 
PRE-HEATER 


CONDENSATE 
OUT 


from heating oil by preparing it properly for com- 
plete combustion in the burner. In many cases, the 
work done by ADSCO Oil Suction Heaters and Oil 
Pre-Heaters permits the use of a lower-grade, less 
costly fuel oil... For more details, call your ADSCO 
representative or write the factory. ADSCO Oil 
Suction Heaters and ADSCO Oil Pre-Heaters are 
made in many sizes with different metal combina- 
tions for shell and tubes. They are manufactured 
with the same insistence on quality which distin- 
guishes all ADSCO products. ADSCO’S engineer- 
ing staff is available tor work on all types of special 
heat transfer problems. Ail recommendations are 
based on many years of practical experience. 


HEAT EXCHANGERS « 


SEPARATORS ¢ METERS 





AMERICAN [DISTRICT STEAM COMPANY, [NC. 


NORTH TONAWANDA, NEW YORK 
Since 1877 
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STEAM TRAPS 


even under 5,000 pounds per square inch pressure 


It takes only minutes to make a Chase Chase Flared Connections, too, are easy to make, 
solder-joint that will stand up for years tough to pull apart. Of course, all Chase fittings 
In actual tests on assemblies of one-half inch are corrosion-resistant, won't clog with 
Chase Copper Tube and Chase Solder-Joint Fit- Nar’ rust. So for anything from drainage lines 
tings, they have withstood over 3,400 to radiant panel heating, be sure you 
pounds pull and 5,000 pounds per specify Chase Copper Tube and Fittings. They 

square inch water pressure. assure better flow, longer life 


Write today for Free Chase Catalog on Solder 
Joint and Flared C opper Tube Fittings 


TASC Seerss « comme 


WATERBURY 20, CONNECTICUT - SUBSIDIARY OF KENWECOTT COPPER CORPORATION 
The Nation's Headquarters for Brass & Copper 


Albany t Chicago Denver t Kansas City, Mo. Newark Pittstour gh San Francisco 
Atlanta Cucinnsti —- Detroit | os Angeles New Orieans §=—_- Providence Seattle 

Baltimore Cleveland Houston‘ M \waukee New York Rochester | Waterbury 

beston alias (ndvenapolis Minneapolis Philsdeiph.s St. Lows Tsales office only) 
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See The 
First Major Advancement 
in 40 Years 


COMPARATIVE PERFORMANCES 
New Airfoil Wheel VS Conventional Flat-Bladed Wheel 


TOTAL PRESSURE 


sraric. one see 


a ent 


oi 55% ABOVE TO % Mae 


487 BOE o> eS 
204 ABOVE 65 
Pog 


a 
¥% NORMAL FAN EFFICIENCY FOR FLAT-BLADED ft 
P BACKWARD CURVED FAN 


a 





MECHANIC AL 
CFFICIENCY 


PER CENT PRESSURE BRAKE HORSEPOWER. AND EFFICIENCY 


2 30 40 56 66 76 
VOLUME IN PER CENT FREE DELIVERY VOLUME 


Here's why new 


“CHICAGO” AIRFOIL is the 
QUIETEST, MOST EFFICIENT Fan 


REVOLUTIONARY NEW AERODYNAMIC BLADE DESIGN 


the only really new improvement since the original development of the 
backward curve non-overloading type fan. Mee:s all normal heating, ven- 
tilating and air conditioning requirements . . . plus high pressure ventilat- 
ing systems .. . plus induced and forced draft applications. 


EXCLUSIVE hollow-sectioned airfoil blades of this backward curve type wheel provide 
the greatest volume and the smoothest flow of air possible at an unmatched noise level. 
Operating efficiencies in excess of 90%. 

Steep pressure characteristic curves. 
Noise level ratings lower than flat-bladed backward curve fans. 


CERTIFIED ratings. All drives, directions of rotation and discharge. 600 to 750,000 cfm. FREE 
Ve to 16” sp. Class 1 to 4 construction. Wheels 1214, to 132" diameter. Write for Bulletin A-101 
— complete ratings and 
specifications, or phone 
neorest ‘‘Chicago"’ Agent. 


AGE BLOWER 


CORPORATION 


PACIFIC AVENUE, FRANKLIN PARK, t#LeLIiNnots 


COMPLETE 
PROVED 
PERFORMANCE 
LINE 
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NON-CLOGGING SUMP PUMPS 
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SEWAGE PUMPS 


For trouble-free sludge 


Complete units ready 
to install. No stuffing 
boxes required. Boll 


circulation, agitation 
and removal. Vertical 
or horizontal models 
Request Bulletin 960-G 


bearing thrust and en 
closed shaft 
Bulletin 963-F 





PAPER STOCK PUMPS 

A pump for every liquid, consistency 
and heed. Non-clogging enclosed im- 
pellers retain initial efficiency. Mill- 
proven for meny years. Bulletin 953. 


CLOSE-COUPLED PUMPS FOR 

ALLOY CONSTRUCTION 

Compact, sturdy, easily installed. Shefts in 
permanent alignment. Bulletin 975. 


CHEMICAL SERVICE PUMPS 

Suitable for construction in most machineable 
alloys. Full ball bearing single suction. Bul- 
letin 982. 





m8 


MULTISTAGE 

CLEAR WATER PUMPS 

for pressures up to 500 psi, any tem- 
perature. Rugged, efficient, popular 
boiler feed pumps. Bulletin 980. 
“Buffalc’’ also manufactures automatic 
condensate pump and receiver units. 





DOUBLE SUCTION 

CLEAR WATER PUMPS 

ere hydraulically balanced and of finest ob- 
tainable construction. Also available in self 
priming models. Bulletin 955. 
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RUBBER -LINED 

"Buffale'’ Rubber-Lined 

Pumps handle a wide 

variety of acids, caustics and liquids containing 

abrasives. All pump ports contacting liquid 

ere covered with the proper grade of rubber 
Bulletin 953-G. 





REFRIGERATION AND AIR 
CONDITIONING EQUIPMENT 





B&G 1531 UNI-BUILT PUMP 
WITH NEW REMITE SEAL 


Here's a revolutionary new development in 
pump design...a plus value which eliminates 
leakage—assures long, trouble-free life. 

A carbon seal ring faces on a “REMITE” 
floating seat—a new type of material, so hard it 
will scratch glass—wear-proof and corrosion- 
resistant. This feature alone makes the 1531 
the “buy” for refrigeration and air condition- 
ing installations. 

Measure the B & G Series 1531 Pump by 
any standards you choose...you'll agree that 
never before have you seen so many warranties 
of top performance. 
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B&G SERIES "HR” EVAPORATOR 


You'll find plus value in the unique design of 
this evaporator which prevents oil-trapping in 
the head passes. The diagram above shows 
how the lower tubes in each pass are located 
very close to the baffle plate, permitting any 
oil entering the passes to travel freely with the 
Freon vapor back to the compressor. 

Other features include movable steel legs, 
for easy mounting under various conditions. 
The shell connections extend well beyond the 
insulation cover—assure easy installation. 


Send for complete file of Catalogs 


B&G Catalogs on Centrifugal Pumps, Evap- 
orators, Condensers and Heat Exchangers 
give full information on the latest in air con- 
ditioning and refrigeration equipment. 


BELL & Gossert 


Dept. RCV-5, Morton Grove, Illinois 
Canadian Licensee: §. A. Armstrong, Ltd., 1400 O'Connor Drive, Toronto 
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a good address 


Tapes 


© ot ee, 


where p-lc equipment 
is at home......at work 





This new, modern apartment house is well 
equipped to supply its 482 tenant-families with 
adequate heat and clean, hot water—and the 


same pete equipment keeps pavement areas 
Twenty-five story, 482-famil 


free of snow in winter time. Like many other a Rit. 
‘ = tenhouse-Claridge apartment build. 

modern apartment owners, p4e equipment was 7) ing, Philadelphia. Owners: M. H. 
; ~ ~ McCloskey and Kevy K. Kaiserman; 

chosen by the owners of the Rittenhouse- 7 erent Builders: McCloskey & Co., Archi- 

z . tects: J. Raymond Knopf, Samvel |. 

Claridge for efficient, dependable, : Oshiver, J. Ethan Fieldstein; Struc- 

. P : poe ener Sener E aaa 

- 4 in; echanica ngineer: eslie 

economical operation. - S. Tarleton Contensiones Ambrose- 


Full information and engineering help Augusterfer Corp 
is yours for the asking. Write today. 


Three 60” x 168” Type B pe Storage Heoters are used. Each has a 
live steam section to heat 3600 gph from 40°F to 180°F with steam 
a! 5 psig and o condensate cooling element with 75 sq. ft. of surface 


Three Type O pte single pass Hot Water Converters are in use at 
the new, modern Rittenhouse-Claridge. Each heats 785-gpm of water 
from 160°F to 180°F with steam ot 25 psig. 


the Patterson-Kelley Co., Inc. 


720 Burson St., East Stroudsburg, Penna. 
leaders in heat transfer equipment since 1880 
@® 1920 


101 Pork Avenve, New York 17 © Railway Exchange Building, Chicago 4 * 1700 Wolnut Street, Philedeiphia 3 * 96-A Huntington Avenue, Boston 16 * ond other principal cities 


ol 
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product 


No.9O R-Pac 
Bronze 


All-Purpose | : , Z ae wa 
Gate Valve is 


@ Use it for hot and cold water lines or 
low pressure steam—in plumbing, heat- 
ing, and air conditioning systems—in 
homes, apartments, restaurants, offices, 
stores, hospitals, industrial plants. 


The strong, amply-sectioned body will 
not distort nor will seat warp under sol- 
dering temperatures. The R-Pa&C Bronze 
Solder End Gate Valve has full, unob- 
structed flow. For use with K, L, and M 
copper tubing. Working pressures: steam 
—125 lbs.; cold water, oil, or 
gas (non-shock)— 200 Ibs. 


Your R-PaC distributor 
has them—or can get them 
for you. Your nearest R-PaC 
district office will gladly fur- 
nish details of this and other 
R-PaC Valves. Call your dis- 
tributor or write us today. 


valves 


R-P&C VALVE DIVISION 
AMERICAN CHAIN & CABLE 


Reading, Pa., Atlanta, Baltimore, Boston, Chicago, Denver, Detroit, Houston, 
New York, Philadelphia, Pittsburgh, San Francisco, Bridgeport, Conn. 
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Capacity: 30 to 30,000 GPM 


Head: Widest head range 


Here's why Se 


Impeller: Special hydraulic 


design for low NPSH 


YOU CAN PROFITABLY APPLY Peerless : iin ienieeitiis 


plosion proof vertical pump 


VERTICAL PUMPS TO COOLING TOWERS Fa 0 fi0 verticat ond 
horizontal (right angle) 


fi YOU ELIMINATE YOU ELIMINATE YOU SAVE resp sealleage te on 
SUCTION PIPING PRIMING PROBLEMS INSTALLATION SPACE ane 


Not only is the Peerless vertical design a definite space saver over other 

pump types but it eliminates much of your piping and fitting costs and 

once primed, this vertical turbine pump is always primed; fear of running 

the pump dry is no hazard here. A vertical close-coupled pump is also , 

best suited to adaptation to future system demands. Furthermore, it's the COUPON FOR INFORMATION 
easiest of all pumps to service, maintain and adapt. NPSH required for 

operation may be adjusted to available NPSH in most installations because PEERLESS PUMP DIVISION 

of the flexibility of this vertical design. A minimum of submergence is FOOD MACHINERY AND CHEMICAL CORPORATION 
required for operation. Peerless field engineering service on vertical cool- 301 West Avenue 26, Los Angeles 31, California 
ing tower pump designs is nation wide. Consult with the Peerless sales Please cond complete dete on vertices! clese-coupted genes 
office or distributor nearest you. They can be of help in cooling tower for cooling tower service 

sump design as well as pump and driver selection to obtain the most 

efficient and trouble-free cooling tower pumps. Or mail the coupon today 

for full information. NAME __ 


PEERLESS PUMP DIVISION — 
FOOD MACHINERY AND CHEMICAL CORPORATION : 

Factories: Los Angeles, Calif. and Indianapolis, Indiana 

Offices: New York; Atlanta; Chicago; St. Louis; Phoenix; Fresno; Los Angeles; 

Tulsa; Dallas, Plainview and Lubbock, Texas; Albuquerque, New Mexico CITY 

Distributors in Principal Cities; Consult your Telephone Directory. . 


ADORESS 


Heating, Piping & Air Conditioning, February 195% 





Steel Beam and Truss Problems of Heat Loss, 
Heat Intrusion & Condensation 


Costs 16¢ 
sq. ft., material 
with labor! 


In Factories, Warehouses, Residences, Stores, Hospitals, Theatres, Markets, Arenas, Schools, Hangars, Gymnasiums 


t is hard to keep these buildings warm in winter and 

cool in summer. Condensation sometimes forms, 
drips, causes damage. The problem is often solved by 
insulating with three tough, never-touching sheets of 
aluminum compartmented by two fiber partitions. 


Steel beams are good conductors, extract much heat 
from the surrounding atmosphere, which causes a dew- 
point to be reached with resulting condensation. They 
need insulation against heat and vapor flow. Multiple 
accordion aluminum sheets are virtually non-condensa- 
tion-forming, retain no moisture, have zero vapor per- 
meability. Their heat emissivity on the cold side is 3%. 

Contrast this with the necessity of heating-up tons 
of steel beams and ordinary insulation, sometimes wet, 
which wastefully radiate heat at a 90% rate on the cold 
side. In summer, iron and steel beams, ordinary insu- 
lations, and most building materials, often continue to 
radiate uncomfortable heat into a room long after the 
outside air has cooled, 


INFRA TYPE 6HW 


Thermal Factors 


Up-Heat  €.089, R 11.23, == 43/5" dry rockwool 
Wall-Heat (.073, R 13.69 == 55/8” dry rockwool 
Down-Heat (.044, R 2272 = 9" dry rockwool 


Exposed Aluminum .002” Thick 
Bursting Strength 52 Ibs. (Mullen Test) 
Tearing Strength 80 grams (Elmendorf Test) 


Multiple accordion aluminum sheets are not only 
cooler at night, but through the hot summer day main- 
tain temperatures which are sometimes 10 degrees to 
20 degrees cooler than the shade outside. 


A new form of pre-fabricated multiple accordion, 
very tough, aluminum insulation for steel beams and 
trusses is available as Infra 6HW, 1%” wider than 
standard, and heavier. A type 4HW, with 4 reflective 
spaces instead of 6, is also available. 


The general question of preventing unwanted heat 
and vapor flow is authoritatively and interestingly dis- 
cussed in Schwartz's “Simplified Physics of Vapor and 
Thermal Insulation.” Steel and beam problems are in- 
cluded. For samples of the new insulation and copies 
of the manual, use the coupon 


Infra Insulation, Inc., 525 Broadway, New York, N. Y. 
Telephone WOrth 4-2241 


INFRA INSULATION, INC. 
525 Broadway, N. Y., N. Y. Dept. H-2 


Please send FREE “Simplified Physics of Vapor 
and Thermal Insulation.” 


Name Pe 





a 


[ae eS ee 
© Send Prices C) Send Infra 6HW Sample 
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THE EDITOR'S PAGES 





4S WE GO TO PRESS, the annual meeting of The American Society 
of Heating and Ventilating Engineers and the International Heating, 
Ventilating & Air Conditioning Exposition are being held in Chicago. 
These big events were “previewed” in the January HPAC, many of the 
meeting papers have been published in the ASHVE Journal Section (the 
others will follow in future months), and new products displayed at 
the Show will be described in our Equipment Developments columns. 


AIR CONDITIONING ENTERS 
““GREATEST GROWTH PERIOD”’ 


AIR CONDITIONING is entering upon 
“its period of greatest growth” and 
1953 should prove to be the indus- 
try’s biggest year to date by a sub- 
stantial margin, according to Cloud 
Wampler, president of Carrier Corp. 

“Total sales of the industry on a 
retail basis, which reached $1 billion 
in 1951, are estimated to be about 
$114 billion for 1952,” he stated. 
“There is every indication that if 
present general business conditions 
continue this trend will be main- 
tained and perhaps accelerated in 
1953. 

“While sales by the air condition- 
ing industry during the new year 
should be at record levels, profits 
probably will not increase equally 
due to rising production costs, in- 
creased competition and lower profit 
margins on defense business,” Mr. 
Wampler said. 

“It now seems probable that the 
1950’s will be the great growth dec- 
ade for our industry,” he stated. 
Looking ahead 10 years, Mr. Wam- 
pler predicted that total sales to the 
public will reach the $5 billion mark 
by 1962. 

Analyzing the major markets for 
air conditioning equipment, Mr. 
Wampler observed: 

“In the past five years there has 
been a tremendous forward surge 
with respect to air conditioning of 
commercial buildings. This can be 
expected to continue, since almost no 
new, modern office building, hotel or 
apartment house of large size is 
being constructed without air con- 
ditioning. And in smaller com- 
mercial establishments also, the mar- 
ket is far from saturated. 

“Use of air conditioning in pro- 
duction plants which brought 
about the birth of the industry and 
provides its basic market — will con- 
tinue to grow in importance beyond 
its tremendous expansion during re- 
cent war years. 


“Room air conditioner sales, an- 
other major area of — growth, 
amounted to about 400,000 units at 
retail for the industry in 1952, a 
gain of about 100 percent over the 
preceding year. For 1953, we an- 
ticipate a further increase in sales 
to more than 475,000 units. Car- 
rier’s production schedule for room 
air conditioners is double that of 
1952 and this may be increased still 
further. 

“Despite the great potentials in 
the foregoing fields of air condition- 
ing, | believe that year-round home 
air conditioning presents the great- 
est single opportunity today for our 
industry,” he said. 


HOW LONG TO GET 
CONDITIONING EQUIPMENT? 


IN THE COURSE OF preparing con- 
tracts for a large air conditioning 
installation in an existing building, 
the owner was startled to discover 
that it required 12 months to obtain 
a turbine drive for the proposed 
compressors, it was pointed out in a 
bulletin compiled in December by 
Syska & Hennessy, engineers, New 
York City. 

Further investigation disclosed the 
following manufacturing periods re- 
quired for various items of equip- 
ment: 

Centrifugal compressors 5 months. 
Electric motor drive, starters and gears 
16 weeks 
12 months. 

16 to 20 weeks 


Turbines 

Steam condensers 

Reciprocating compressors, evaporative 
condensers, fan coil air conditioning units 

- 4 to 6 weeks. 

Coils 4 to 6 weeks. 

Absorption refrigeration machines 
months, 

Unit air conditioners — 13 to 17 weeks. 

The demand for all types of air 
conditioning equipment substantially 
exceeded the available supply last 
summer, according to Syska & Hen- 
nessy, who also report that informa- 
tion obtained from manufacturers in- 
dicates that they are providing for a 
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25 percent increase in the available 
equipment over that which was avail- 
able last spring. If the demand ex- 
ceeds this total amount, of course the 
equipment delivery dates indicated 
above would again be longer. 


PIPING PROMISING 

MARKET FOR PLASTICS 

PIPING IS A promising new market 
for a variety of plastics, used either 
as coatings for other pipe, or as pipe 
itself, the Industrial Bulletin — of 
Arthur D. Little, Ine., points out. 
Plastic piping has found many ap- 
plications where corrosion resistance, 
flexibility, or light weight are de- 
sired. While substitutes for metal 
pipe and fittings are not new, their 
use has increased tremendously since 
World War Il, and development of 
new types in standard sizes indicates 
that increasing use will be made of 
consumed 


plastics. Plastic pipe 


about 5 million pounds of resin in 
1951, but manufacturers predict that 
in another 10 years production of 
such piping will reach 75 million 
pounds per year. This still will be 
only a small portion of the total 


piping used, however. 


AIR CONDITIONING LEADS 
IN BUILDING MODERNIZATION 


MODERNIZATION expenditures and 


plans reported by 195 building 
owners and managers as of Decem. 
ber 6 to the National Association of 
suilding Owners and Managers 
and published in the association's 
journal, Skyscraper Management 
totalled $1.589.100 for air condition 
ing in progress during 1952 and 
$5,112,700 planned for 1953. Only 
elevators exceeded slightly the “in 
progress” figure for air condition 
ing, and the “planned 1953” figure 
for air conditioning exceeds substan. 
tially any other of the classifications 
(which comprise elevators, lighting 
and electrical, heating equipment, 
plumbing and toilets, acoustical, in- 
terior, and exterior.) 

ror heating equipment, the “in 
progress 1952” figure is $99,567 and 
the “planned 1953” figure is $743,- 
100, 

rhe report was based on a nation- 
wide sampling for presentation to 
the association’s board of governors. 
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REFRIGERATION MEN 
MEET, EXHIBIT 


MIAMI WAS A CENTER of interest for 
the refrigeration and air conditioning 
industry in December, with the 10th 
refrigeration and air conditioning 
educational exhibit and conference 
jointly sponsored by the Refrigera- 
tion Equipment Manufacturers Asso- 


ciation and the Refrigeration Service 


Engineers Society. The Refrigeration 
and Air 
Association and the 

Wholesalers 


also cooperated, and attendance was 


Conditioning Contractors 
Refrigeration 
hquipment Association 
1736. 

Seventy-one manufacturers fur 
nished educational displays. held in 
the Miami municipal auditorium. The 
Aleo Valve display was judged “the 
most educational exhibit.” 

At the 15th annual meeting of the 
Refrigeration Service Engineers So- 
ciety, Carl W. Neisel. Corpus Christi. 
Texas. was re-elected president. 

At the 7th annual meeting of the 
Refrigeration and Air Conditioning 
Contractors Association, George T. 
Howe. of Chicago, was elected presi- 
dent and Edna Berggren, Chicago, 
executive secretary. 

ten Blazer, M. Blazer & Sons, Pas 


saic, N. J.. 


was elected president of 


the Refrigeration Equipment Whole 
salers Association. 

Next and last in the series of edu 
cational exhibits and conferences will 
be held at Seattle, April 24-26, 1955. 


RETAIL MODERNIZATION 
OFFERS BIG MARKET 


HEATING, AIR CONDITIONING and re 


frigeration manufacturers will share 


substantially in “the $6 billion mar- 
ket for new and modernized stores 
during 1953,” according to the Store 
Modernization Institute, which pre- 
dicts a record year for such expan- 


sion, 


'53 INDUSTRIAL CONSTRUCTION 
“TO BE STABLE’’ 


THE PROSPECT OF intensified compe 
tition in most fields of production is 
likely to maintain a steady demand 
for industrial engineering and con 
1953. 
according to William Collins. presi 
dent of Walter Kidde Constructors. 


Inc.. engineers and builders. 


struction services throughout 


He said that the completion of 
many post-Korean defense plants will 
probably result in a period of tempo- 
rary readjustment among companies 
specializing in the design and con- 
struction of industrial facilities, but 


Holds 125.000 Gallons of Ice Cream 


FIVE-FOOT AIR DIFFUSERS mounted on the ceiling of the harden 


ing room in the new Sealtest ice cream plant, Pittsburgh, give an un 


usual effect in this photo. The hardening room, 90 by 140 ft in size, 


is the largest area in the new plant and will hold 125,000 gal of ice 


cream 


one week's production at peak demand in summer. Temper 


ature in the room will be held at a constant 20 deg below zero, main 


tained by the current of refrigerated air pouring from the room's 96 


hig diffusers. 


Air in the room will change almost three times per 


minute when the room is empty, and oftener as it becomes fuller 


that the long-term outlook for this 


segment of the building industry 
seems good. 

“Manufacturers in almost all fields 
are actively seeking methods to re 
duce costs,” he explained. “In many 
industries, the process has become so 
closely integrated with the building 
structure that major layout changes 
required to effect: economies often 
call for considerable construction. In 
some cases. manufacturers find it 
more expedient to build entirely new 
plants than to revamp existing facili 


lies. 


ASK ORDINANCE ON 
BATH HOUSE TEMPERATURE 


AN ORDINANCE ON maximum heat in. 
and close supervision of, public bath 
houses has been recommended to 
Chicago’s city council by the board 
of health. It calls for a maximum 
bath temperature of 110 deg. 

Last year. two persons died in an 
overheated bath house. according to 
Dr. Herman N. Bundesen, president 


of the board of health. 


ALASKAN BUYS 

AIR CONDITIONED CAR 

THE OLD GAG ABouT the super-sales 
man who could sell a refrigerator to 
an Eskimo is way out-of-date.  Ae- 
Wolfram, of Olds 
mobile. they’ve sold an air condi- 
A check 


on the order showed that the buyer 


cording to J. F, 
tioned automobile in Alaska. 


wanted filtered air to keep out deer 
flies and other insects. the cooling 
feature being somewhat incidental. 
Another unusual order came from 
Boston. The buyer is a worm dealer 
who delivers by passenger cars and 
summer heat has been the cause of 
excessive death of his product. 


RIGHT HOSPITAL TEMPERATURES 
AID RECOVERY 


THE TEMPERATURE OF hospital rooms 
can be as important to the patient's 
recovery as it is to his comfort, dele 
gates to the American Hospital Asso 
ciation’s 54th annual convention in 
Philadelphia were told recently. 

Dr. Darell Boyd Harmon pointed 
proper 


out that scientifically room 


temperatures can strongly support 
normal therapeutic procedures in a 
patient’s recovery. Speaking at a 
special luncheon meeting sponsored 
by Minneapolis-Honeywell, Dr. 
Harmon said that “comfort is only 


one of many temperature factors 


affecting the patient’s well-being.” 
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TRU-PERIMETER HEAT 
at a Country Club 


Forced hot water with Webster Walvector, some 
under floor, Webster Baseboard and Webster CF-2 
Continuous Flow Control meets unusual architec- 
tural requirements. 

When Architect William Henley Deitrick set out to 
design the new Carolina Country Club his aim was to 
provide complete flexibility to meet the requirements of 
approximately 600 members. In accomplishing his objec- 
tive he provided for a terrace on three sides and for 
full length windows over practically the entire northern 
exposure. 

The resulting challenge to the heating engineer was 
fully met by Webster Forced Hot Water Tru-Perimeter 
Heating. Webster Walvector, installed under grilles the 
full length of the glass-enclosed side, prov ides complete 
winter comfort (see detail at right). Standard Walvector 
serves the Manager’s office and kitchen. Other spaces 
and second floor lounges and toilets have Webster Base 
board. The separate locker building is supplied with a 
Webster Series R Unit Heater. 

Are you planning a club or other difficult-to-heat build- 
ing? Investigate Webster Tru-Perimeter Forced Hot 
Water Heating. For details write us or see your Webster 
representative. Dept. HP-2 


WARREN WEBSTER & COMPANY 
Camden 5, New Jersey, Representatives in Principal U. S. Cities 
In Canada, Darling Brothe rs, Limited, Montreal 


CD) olal@sr 
WALVECTOR 


mo Vb Pat OFF 


For Steam or Hot Water Heating 














Sketch shows arrangement of Walvector below floor. Upper 


view shows lounge with sliding doors and grille s over Walvector 


Wm. Henley Deitrick, Inc., Architect; Ray V. Wasdell, Struc 
tural Engineer; H. W. Moser, Mechanical Designer; Matthew 
and Stanislawa Nowicki, Interior Decoration; E. G. Thurlow, 
Landscape Architect; Strong & Harmon, General Contractor 
Smith & Mills Plumbing & Heating Co., Heating Contractor 


—a 


Carolina Country Club, Raleigh, 1. @. 





DESIGNED FOR MODERN HEATING 


Nesbitt Sill-line offers you all the benefits of high-capacity wall-fin radiation in the 
first enclosure expressly styled to harmonize with contemporary building design. 


Here’s quick, uniform, under-the-window perimeter heating that provides economy of 


operation, ease of installation, and wide flexibility; plus an entirely new concept of 


PERT 
PPP RES: 


Ske ih 


enclosure styling so desirable for today’s institutional and commercial buildings. 


If you desire further information on this new product, send for Nesbitt Publication 271. 


Sill-line will heat the New Pavilion, 
Jefferson Hospital, Philadelphia, Pa. NI CRIT aj Li LINE R A ry) | TI ry 


a Se ee 


{ oF 


Vincent G, Kling, Architect 
A, E, D' Ambly, Engineer . : , 
W’. M. Anderson Co., Hig. Contractor Made and sold by John J. Nesbitt, Inc., Philadelphia 36, Pa. 
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“OPEN FOR DISCUSSION" 





We follow here each month the practice at engineering society 


meetings of providing an “open for discussion” period. 


You are 


urged to participate. Address your comments to the Editors, Heat 


ing, Piping & Air Conditioning, 6 N. 


OPERATING BIG REFRIGERATION, 
AIR CONDITIONING SYSTEM 


A 4000 TON refrigeration plant 
including unit sizes from 14 ton to 
800 tons is large in terms of 
numbers of individual equipment 
and in terms of total tonnage is 
much larger than most installations. 
Although the 4000 tons is not quali- 
fied in Charles FE. Mandley’s article 
on operating an air conditioning in 
stallation (in the January HPAC), 
it is assumed this is actual output at 
design temperature rather than the 
standard ASRE rated tonnage. 


It would be interesting to learn 
the calcium chloride brine tempera- 
ture, specific gravity used, and 
whether the brine pH is controlled 
in the system which is used for the 
aeroballistic research area. Our ex- 
perience with two 9 F and two —36 
F calcium chloride brine systems has 
shown the justification of using so- 
dium bichromate as an_ inhibitor 
against corrosion and to control the 
pH at 7.5 to 8.0. Prior to using the 
sodium bichromate about 13 years 
ago, on one system the pH was 9.4 
and we were experiencing difficulties 
with plugged cooling coils, corrosion 
of soldered joints in the return bends 
of copper coils, and stoppages in 
low points in small distribution pip- 
ing with intermittent or low flow. 
Material removed from plugged coils 
analyzed about 75 percent iron 
oxide, with the remainder calcium 
carbonate, zine and aluminum oxide 


plus some organic material. 


Calcium chloride brine is a strong 
electrolyte solution possessing a high 
corrosion potential which may be in- 
creased by contact with air or re- 
frigerant leakage (especially carbon 
dioxide or ammonia) into the brine 
system. The brine should be main- 
tained at a very slight alkalinity to 
give the least corrosion troubles 
with zinc or iron. More alkalinity 
causes pitting, while an acid brine 
would cause a rapid overall corro- 
sion. About 100 Ib of sodium bichro- 
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mate is required per LOOO cu ft of 
brine. If the resulting pH becomes 
too low due to the chromate, caus- 
tic soda can be added to raise the 
pH. Since the treating of our brine 
systems, no further trouble has been 
experienced. 


Low Temperature Refrigeration 
The use of “Freon 22” in a low 
temperature system is not too com 
mon. Operating experience with this 
refrigerant would be of interest if 
and when such data is available. | 
have had no direct experience with 
this refrigerant, but I understand it 
is not commonly used partly be- 
cause it is not miscible with lubri- 
cating oils at evaporator pressures. 
This situation would cause oil to 
float on top of the refrigerant, re- 
stricting evaporation, and probably 


would be difficult to return to the 


compressors. 4 

The “Freon 22” system described 
by Mr. Mandley uses three recipro 
cating compressors staged in series 
on a direct expansion low side. Oil 
loss and return is always much more 
of a problem with rec ipro¢ ating com 
pressors than with centrifugal com 
pressors and in this case with 
“Freon 22” would seem to present 
a greater problem. I think Mr. Man 
dley could have increased the value 
of his article at this point if he had 
presented more detail, with perhaps 
some operating experience. 

A second system mentioned uses 
“Freon 12” with both centrifugai 
and reciprocating 
series. The “indirect refrigerant” is 
By this I as 


compressors in 


methylene chloride. 
sume the system is using methylene 
chloride as the circulated brine. 
With no operating brine tempera- 
ture mentioned, one can only assume 
that this is another low temperature 
system, otherwise some other less 
expensive brine could be used. If 
this is the case, there are several 
pitfalls to watch out for in using 
methylene chloride at low tempera- 
ture. It interesting to 


learn how Mr. handled 


would be 


Mandley 
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them and what his operating experi 
ence has been. 

Commercial methylene chloride re- 
ceived in tank car lots contains about 
0.014 percent moisture by weight. The 
equilibrium or saturation tempera 
ture of methylene chloride contain. 
ing this amount of moisture is about 

35 F. At temperatures below this, 
excess moisture will freeze out of 
solution and deposit on the evapora- 
tor tubes. This situation would re- 
duce the system capacity appreci- 
ably, due to the restriction in heat 
transfer. Defrosting of the evapo- 
rator at frequent intervals would be 
required and the brine system dried 
until the moisture content was re 
duced to a point below saturation at 
the operating temperature. 

The nitrogen gas used to main- 
tain the system pressure should be 
dry to prevent added moisture en- 
tering the methylene chloride. Com 
mercial nitrogen as ordinarily used 
would require dehydrating before it 
is introduced into the system, Ordi- 
nary compressed air, if properly 
cleaned and dried, can be used suc- 
cessfully to maintain system pres- 
sure. For instance, on a methylene 
chloride brine system designed for 

100 F 
at 35 psig with a dew point of about 


operation, compressed ait 


70 F is used to maintain the sys 
tem pressure. This system has been 
successful for 41% years 


Vaintenance Training Program 


The training program for main 


tenance mechanics and operators 
outlined by Mr. Mandley is excellent 
and appears to go beyond the aver 
ave training program in most in 
dustries. | am sure the Naval Ord 
nance Laboratory program is well 
justified and will pay dividends in 
the long run by reducing repair and 
operating costs of an undoubtedly 
very complicated system. 


| would from Mr, Man 


dley’s description of the maintenance 


gather 


program that some of the operators 


do maintenance work during low 
load periods. Such an arrangement 
is possible when seasonal load varia- 
tions allow the relief of operators for 
other work. In industries where re- 
frigeration systems are used for proc 


ess and the loads are affected but 
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little by weather, a separate mainte 
nance crew is required. The NOL 
plan would seem to have the advan 
tage that the operators would have an 
intimate knowledge of operating de- 
fects to be corrected. 


Preventive maintenance as out- 
lined in Mr. Mandley’s article is a 
very necessary program; however, 
it should be made flexible enough so 
that individual items can be altered 


The NOL 


performance 


based on past experience. 
program includes 
checks of compressors, pumps and 
other elements. These checks are 
very necessary if the program is to 
remain in the preventive category 
and not revert to an “inquisitive” 
whereby a 


maintenance program 


piece of equipment is opened up 
merely because the calendar says it 
is time to do so. 


Clean Air for Controls 


In regard to pneumatic controls, 
the use of clean and dry compressed 
important in reducing 
mainte- 


air is very 
automatic control device 
nance, Qil filters and dessicant air 
dryers can do a good job of provid- 
ing this air. Oil removal is very 
essential to prevent the clogging of 
the small orifices in controllers. In 
the case of an important controller, 
a misplaced drop of oil could shut 
down or disrupt the operation of 
critical equipment with resultant 
process losses. 

The overall NOL maintenance pro- 
gram, together with the important 
training program, appear to be ex- 
cellent, with provision to take care 
of any contingency. 

Although 
plant is not mentioned as such, it 
can be taken for granted that this 


housekeeping in the 


plant must be very clean and well 
Such an environment al- 


painted, 
ways encourages good maintenance 
and high employee morale. A_ well 
maintained and operated plant is a 
safe plant and NOL’s apparent safety 
record is the proof, 


Mr. Mandley is to be 
mented for the fine organization and 
operation of an extensive and com- 
plicated refrigeration plant. He de- 
scription of his organization and 
equipment, with the exception of a 
details mentioned 


{ ompli 


few operating 
above, is very informative and could 
be used as a pattern for other similar 
installations to follow.-J. H. SuHaw, 


Eastman Kodak Co. 
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GAS FOR AIR CONDITIONING 
HELPS UTILITY’S LOAD 


Grorce L. WiccLeswortH, Jr., aptly 
points out in his article in the No- 
vember HPAC two facts which 
might be enlarged upon to help the 
reader interpret the problems asso- 
ciated with unbalanced utility load 
factors, as well as an approach to 
their solution. 

The statements appear in the 
article that “use of gas for summer 
cooling more than balances out the 
winter heating load” [this is true in 
the southern part of the country but 
would not hold north of St. Louis}, 
and “it appears that if space heating 
is added without a balancing load 
(such as air conditioning), peak 
shaving is here to stay”. 

Since the hourly demand for gas 
used in a gas air conditioning system 
for cooling a structure is invariably 
less than the demand imposed by that 
same structure for winter heating 
(except in the extreme southern parts 
of the United States), it follows that 
distribution facilities which are ca- 
pable of handling the heating load of 
a ulility’s customers are also ade- 
quate for handling the cooling load 
of those same customers without ad- 
ditional capital investment by the 
utility. 

Air conditioning is considered a 
high-grade usage of gas fuel and thus 
permits sale of gas at a rate which 
is profitable to the utility as against 
an interruptable industrial — rate 
which, in many cases, is not profit- 
able to the utility. Rates for gas sold 
for cooling purposes are usually the 
same as those which apply to gas 
used for space heating. 

In recent years, the growth in pub- 
lie acceptance for summer comfort 
cooling in commercial spaces, indus- 
trial plants and residences has opened 
enormous opportunities for profitable 
disposition of surplus summer gas by 
utilities who have the problem out- 
lined in Mr. Wigglesworth’s article. 

It would, therefore, seem that gas 
utilities generally should investigate 
air conditioning markets as a means 
immediately available to them of 
helping overcome these extreme load 
variations.-JoHN A. GILBREATH, 
Assistant Vice President, Air Condi- 
tioning Div., Servel, Inc. 

REPLY BY AUTHOR The addition 
of air conditioning load as suggested 
by Mr. Gilbreath is, | believe, one 


of the greatest desires of the gas 
utility engineers. It provides a good 
rate with diversified customers and 
balances the seasonal valley, pro 
viding much better distribution sys 
tem pipe line load factors. 
Although air conditioning is one 
answer, our case also involved an 
element of time. In signing a demand 
commodity contract, a problem of 
controlling large volumes of gas had 
to be solved in somewhat of a 
hurry. We turned to the industrials 
until the air conditioning load could 
be further developed. Considering 
the high temperature in summer and 
the low temperature in winter, it is 
conceivable that the summer cooling 
load could reach the same propor- 
tions as the winter space heating 
load. However, summer cooling has 
not yet approached these limitations 
in our company. In such a case the 
industrial customer would again be 
called to fill the spring and fall val- 
ley. Industrial load is desirable. 
although air conditioning holds its 
own very respectable position. 
Georce L. WiccLeswortn, Jr. 


AIR QUANTITY FOR 
COOLING BUSSES 


IN THE REPORT on automobile air 
conditioning in the January HPAC, 
the air quantity required for cooling 
a typical 41 passenger bus should 
have been given as 1650 cfm instead 
of 600 cfm. The 1200 cfm as given 
in January for heating is correct. 

Problems in bus air conditioning 
involve according to H. Schjolin, 
New Development Engineering, 
GMC Truck & Coach Div., General 
Motors Corp. the following: 

1) Reduced weight and cost. 

2) More troublefree operation 

3 Abandoning the separate engine driv 
ing the compressor, although the flexibili 
ty of a separate drive is desirable. 

In connection with the Oldsmobile 
air conditioning system, the two ait 
scoops pick up a total of 60 cfm at 
50 mph, rather than “60 cfm each.” 





“QUOTE” 


“Polluted air is exacting a heavy 
toll in sickness and death, a toll of 
such magnitude as perhaps to con- 
stitute one of today’s (and tomor 
row’s) major public health prob 
lems.”——Dr. Crarence A. MILLs, 
in a recent paper in the Bulletin of 
the American Meteorological So 
ciety 
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NEW WAREHOUSE AND SHIPPING CENTER 
“JUNKET” BRAND FOODS 


























WHERE IT COUNTS! 


During the winter months there will be no snow or ice troubles 
at the truck entrance of the new “Junket” Brand Foods Warehouse. 
A snow-melting system of Revere Copper Water Tube in the 
20’ x 60’ concrete slab sees to that. This building was designed 
by Architects, Bagg and Newkirk. Heating Contractor was H. J. 
Brandeles Corp. Revere Copper Water Fube was supplied by 
the Crane Co., all of Utica, N. Y. 

The contractor found the light-weight, 60’ length coils of 
Revere Copper Water Tube easy to handle and install. Also, its 
soft tem ermitted bending, reducing the number of fittin 
used. Other omen that architects, contractors and builders like 
about Revere Copper Water Tube are: Because-it is non-rustin 
it will last indefinitely ... the solder or compression fittings am 
make it possible to use a thinner wall tube than is possible when 


threaded fittings are used, with a substantial saving in metal. 


Now, with restrictions eased, and quantities permissible with- 
out allotments greatly increased, there isn’t any reason why your 
next job can’t have the many lasting benefits of Revere Copper 
Water Tube for hot and cold water lines, radiant panel heating, 
underground service lines, processing lines, and waste stack and 
vent lines. See the Revere Diesibeese nearest you today. And, if 
you have technical problems, he will put you in touch with 
Revere’s Technical Advisory Service. 
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PIN, 


GUIDE PLANK is used by workman to facili- 
tate installation of 1° Type K soft temper 
Revere Copper Water Tube. Revere Tube 
also comes in hard and soft tempers in 
straight lengths of 20 ft. 


LARGE “HOTO ABOVE shows Revere Copper 
Water Tube in place ready for pouring 
concrete. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, IL; 
Detroit, Mich.; Los Angeles and Riverside, Calif4 
New Bedford, Mass.; Rome, N. Y.—Sales Offices 
in Principal Cities, Distributors Everywhere. 


SEE REVERE’S "MEET THE PRESS" 
ON NBC TELEVISION EVERY SUNDAY 





Safety! 


THE NASH VAPOR TURBINE HEATING PUMP IS 
BY ELECTRIC CURRENT FAILURE 
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NOT STOPPED 


For service in greenhouses, hospitals, 
schools, theatres, and public buildings, 
where heat failure is a serious matter, the 


Heating pump should be specified, for this 
pump operates perfectly without electric 
current. 

This is because the motive power is a 
special turbine operating on steam direct 
from the heating system. Steam used to 
drive the Vapor Turbine is returned to the 
system for heating, with little heat loss. 


/ J } 
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This pump insures constant heat in the 
system, it eliminates electric current cost, and 
it promotes high efficiency in the heating 
system. Heating efficiency is due to the fact 
that this pump can operate continuously 
with economy. Continuous operation means 
uniform circulation, and uniform conditions 
in the system mean steam saving. 

This pump has but one moving part, no 
internal wearing parts, and requires no in- 
ternal lubrication. Bulletin D-246 tells all 
about it, and it is free on request. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U. S. A. 
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By W. W. DeBerard 


City Engineer 
Chicago Bureau of Engineering 


Fic. 1 1s A PHOTO of one of Chicago's 
south district filtration plant pipe 
valleries, taken May 1950. The wet. 
damp, misty atmospheric condition 
illustrated existed daily the year 
‘round. Everything in the gallery, 
from the floor to the ceiling, was cov- 
ered with moisture, and a light mist 
hung in the air. The relative hu- 
midity remained constant at 98 per- 
cent. A layer of condensate covered 
all walls, the floor, the ceiling, all 
pipes, and the filter rate control 
equipment. 


Corrosion of this rather delicate 


rate control equipment was becoming 
a serious problem. Paint readily 
lifted off metal surfaces. No main- 
tenance work could be performed for 
more than a short period of time in 
the cold, damp, atmosphere. 


What Pipe Gallery 

Dehumidification Does 

Fig. 2 is the same view of the 
same pipe gallery, taken subsequent 
to September 1950. It was during 
this month that dehumidification 
equipment was installed at the south 
district filtration plant to provide dry 
filter pipe galleries. 

The result is self-evident. This 
new, dry atmosphere has checked 
corrosion of piping and equipment, 
reduced equipment failure, cut main- 
tenance time and expense consid- 
erably, and generally improved work- 
ing conditions. So far as is known, 
this is the first pipe gallery dehu- 
midification installation in the world. 

The problem was one of removing 
moisture from the air in sufficient 
volume that is, to lower the air 
dew point to prevent moisture 
condensation on cool surfaces, such 
as the concrete walls, the piping, 
valves, controllers, ete. The pipe 
galleries are particularly  sus- 
ceptible to this condensation prob- 
lem, primarily due to their elevation 
of 14 ft below the surface level of 
Lake Michigan. 

On all sides of each of the four 
galleries are walls for the filter beds, 
the settled water header, and the clear 
wells. In addition, a settled water 
lateral runs along the ceiling of each 
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FIG. 1 FILTER PIPE GALLERY at Chicago's south district filtration 


plant prior to installation of dehumidification equipment 


1) & 4m 


eee 


FIG. 2—SAME VIEW as Fig. 1, after dehumidifiers were placed in opera- 
tion. Not only has this dry atmosphere improved working conditions, 
but has also decidedly reduced equipment corrosion and failures caused by 


moisture 


Dehumidified 
Pipe Galleries 


The world’s largest water filtration plant is also the driest. De- 
humidifying equipment has eliminated the usual rain-like at- 
mosphere in pump room and filter galleries and has checked 
equipment corrosion, rotting of electrical wire and peeling paint 
and has decidedly improved working conditions. Reduced paint- 
ing requirements alone will amortize the dehumidifying equip- 


ment in only five years. 


; February 1953 





humid air in the galleries con- 
tacts the colder surfaces present, the 
air is cooled to within a degree or 
two of these surfaces, the latter at 
a temperature practically identical 
to that of the water. As the air cools. 
its capacity to retain moisture de- 
creases. If, at any time, this air 
is cooled below its dew point tem- 
perature, it will deposit moisture 
on the cold surfaces, causing wet 
walls and pipes. 

Prior to installation of dehumid.- 
ification equipment, the air temper- 
ature in the filter galleries ranged 
from 70 F during the summer months 
to 35 F in the winter. At 70 F. 1 
lb of dry air holds a maximum of 
110 grains of moisture. At 35 F. 
1 Ib of dry air can hold only 30 
grains of moisture. If, for example. 
70 F air saturated with moisture 
touches a surface whose temperature 
is 35 F, the air will give up 80 grains 
of moisture for every pound of air 
cooled to 35 F. However. if 8 
grains of moisture is removed from 
each pound of air before this air 
is circulated in the filter galleries. 
the problem of moisture condensation 
is eliminated. 


FIG. 3——THE 5000 CFM air capacity dehumidifier serving the wash water 
Chemical Dehumidifiers 


Dry Pipe Gallery Air 


pump room, Air washer chamber is in background, regenerator chamber 
in foreground 

Installation of chemical absorbent- 
type dehumidification equipment op- 
erating upon this principle has sue- 
cessfully solved the filter pipe galler- 
ies condensation problem at the south 
district filtration plant. In actual 








practice, the air circulated in the gal- 


BELOW 
S000 cr 20.8 leries is dehumidified to 32 grains 
for 


per Ib to care the additional 
moisture load due to water infiltra- 














tion through the retaining walls, from 
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; how ane om eer ee leaks in pipe joints, ete. 
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be accomplished (1) by lowering the 

RETURN AIR: 2500 CFM 32 GRAB temperature of the air, or (2) 

. . on . " fe" Wt through the use of sorbents. For 
FIG. 4—SCHEMATIC AIR FLOW diagram of dehumidifying system . . 

the first method, the air to be de- 

operating for wash water pump room under worst possible air conditions (50 

percent fresh make-up air). In this illustration, moisture removed from 


total air is approximately 420 gal per day 





humidified is passed over cooling 
coils or cooled in an air washer to 
a dew point temperature lower than 
vallery. Hence, each gallery is al Cold Surfaces, Humid Air the temperature of the cold surfaces 
most completely surrounded by water. Create the Problem in question. For a filtration plant. 


Below the galleries is the spacious, The water which passes on the lake water could not be used in the 


open under-area, also containing outside of the walls for each of the cooling coils or as the spray in an 


water; but, since no actual body of galleries, and that flowing within air washer, since this practice would 
water contacts the underside of the the gallery pipes, is almost always result in saturated air dew point 
gallery floor, this adjacent space does cooler than the air dew point tem 


not affect to any great extent the perature in the galleries under nor 


lemperatures approaching the tem- 
perature of the cold surfaces in con 


moisture problem under considera mal. non-dehumidified air conditions. tact with this same lake water. 


tion. When this warmer and, usually. For the second method that 
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ulilizing sorbents - the air is 
brought in 
(substances which have the property 
of extracting and holding water va- 
por from the air). The substances 
used for this purpose have a capac- 


contact’ with sorbents 


ity for retaining moisture which is 
very large when compared to their 
volume and weight. Since, with the 
sorbent method, it is not 
to cool the air to the freezing point 


obtain sub- 


necessary 
or below in order to 
freezing dew points, the icing prob- 
lem is not encountered. In addition, 
the moisture-retaining capacity of 
liquid chemical absorbents becomes 
greater as their 
crease, thereby compensating for a 
lower temperature operation. 

This second method, using a lith- 
ium chloride base solution absorbent, 


temperatures de- 


is the one employed at the south dis- 
trict filtration plant. This humidity 
conditioning equipment consists es- 
sentially of an air washer and a sep- 
arate solution regenerator. Air 
passed through the washer is de- 
hydrated a specified amount upon 
contact with the absorbent, and the 
latter is automatically restored to its 
original moisture absorbing strength 
in the regenerator. Ducts, circulat- 
ing fans, and diffusers distribute the 
dry air throughout the area served. 


Pump Room 

Pilot Installation 

Use of this equipment in the filter 
galleries was preceded by a pilot 
installation in the wash water pump 
room. Results from this initial in- 
stallation, which was put in operation 
in 1948, 
plans to dehumidify the filter galler- 


were so satisfactory that 


ies were carried out. 

In the 5000 cfm 
air capacity humidity conditioning 
both the air 
washer and regenerator components 
on one base (Fig. 3), supplies dry 
air through an external exhaust fan 
to a 210 ft galvanized duct suspended 
from the length of the room ceiling. 
Four diffusers distribute the air uni- 
formly to the 234.000 cu ft space. 
An air change occurs every 37 min- 


pump room, 4a 


unit, incorporating 


utes when no outside make-up air is 
introduced into the system. 

Make-up fresh air, which is used 
to limit moisture infiltration and pen- 
etration through the walls, can be 
introduced into the system through 
suitable damper arrangements. For 
this purpose, and also to avoid a 
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FIG. 5—SCHEMATIC 
to be dried makes contact 


with 


DRAWING of dehumidifying unit operation, Air 


the absorbing solution; both air and 


absorbent pass over cooling coils in air washer (contactor). Cooling coils, 
by controlling absorbent temperature, enable control over amount of air 


drying accomplished 


TABLE 1 


cago’s south district filtration plant. 


DEHUMIDIFYING EQUIPMENT OPERATING DATA at Chi 


One integrated unit is installed for the 


wash water pump room; two units, composed of a separate air washer and 
absorbent regenerator each, are required for the filter galleries 





Item 
Humidity conditioning unit air Capacity (max 
Fresh make-up ; (n 
Steam (max. lb/hr) 
Cooling water (max 
Motors, hy 


Wash water 
pump ror 





TABLE 2—-APPROXIMATI 


OPERATING COSTS for dehumidify.ag equip 


ment for the filter galleries at Chicago south district filtration plant. Compressed 


air cost is nil, 


Maintenance cost savings, due to dehumiditied atmosphere, at 


tributed to filter gallery equipment dwarf operating costs 





Steam: 1000 lb/hr (average) 
Cooling Water: 210,000 ga 
Electricity j 

Total cost 

Cost of yea 
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FIG. 6 GENERAI 
ducts provided by galleries 


galleries Nos. 2 and 4 








Dehumidifying units 


| 


SETTLING 
BASIN GAL *2 


SETTLING 
BASIN GAL *3 


PLAN of filter building, showing natural air flow 


are located at top of 


al 
Sema: 
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FIG, 7—ONE OF 


truding cooling coil return bends 


are 


TWO AIR WASHERS serving the filter galleries. Pro- 


seen in center of equipment, with 


inspection door directly above to facilitate inspection of flooding nozzles 


musty, stale atmosphere in the room 
for breathing purposes, approximate 
ly 10 percent make-up air is admitted 
to the system 

The pump room, 24 ft below grade 
with 20 ft 
TO00 


concrete walls. houses 


four gpm vertical centrifugal 


pumps, LO) smaller motor driven 


70 


175 


waler 


linear ft of 12 to 42 


small 


Pulnps 

in. cold piping, many 
pipes, and a large amount of electri 
cal control and 


wiring, equipment 


motors. As the room is almost com- 
pletely surrounded by water, it is de- 
sirable that leakage 


eracks in the discovered 


any through 


walls he 


at an early slaye. Prior to the de- 
humidification equipment, this was 
almost impossible. A steady stream 
of water might trickle into the room 
before a crack was noticeable. 


Dehumidifier Operating 

Principles 

The most humid air conditions for 
this system to handle occur during 
the month of May, when 50 percent 
fresh air might be admitted to the 
the schemati 
Total water 
the 
humidifier under such conditions is 
120 gal per day for the pump room. 
During late spring, the air is unusu- 
ally warm and humid, and the lake 
water is cold. The 40 F lake water 
shown on the diagram passes through 


system, as shown in 
air flow diagram, Fig. 4. 


removed from the air by de- 


cooling coils in the air washer so 
as to control the temperature of the 
liquid absorbent. Air to be de- 
humidified makes contact with the 
absorbing solution, and, at the same 
time, both air absorbent flow 
over the cooling coils. Capacity of 
the absorbent to retain water in- 
creases as it is chilled, and its freez- 
ing point is well below 100 F, 
thereby eliminating any frosted cool- 
ing coil problem in the subfreezing 
temperature range. The solution 
merely absorbs all water released by 
Fig. 5 is a 


and 


the air in the washer. 
schematic drawing of the principles 
of operation of the humidity condi 
tioning equipment. 

The 25 psig steam shown on the 
air flow diagram is utilized in the 
regenerator chamber coils. Here, a 
small portion of the absorbent is 
automatically restored to its original 
moisture absorbing strength on an 
intermittent basis as dehumidification 
dictate. Again, the 
this time over 


air conditions 
solution is flooded 
steam coils —, the absorbed moisture 
is driven off, and, finally, this un- 
wanted moisture is exhausted to the 
atmosphere by a scavenging air 
stream. Incidentally, this same steam 
supply is used for the preheat coil 
when it becomes necessary to heat 
fresh make-up air to 60 F during 


winter operation. 


How Air Is Circulated 

in Filter Galleries 

A different arrangement for circu- 
lating the air from the dehumidifiers 
Here. 


advantage is taken of the gallery lay- 


is used in the filter galleries. 
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out to provide a natural circuit for 
the dried air. as shown in Fig. 6. 
The galleries themselves are com- 
pletely enclosed, concrete-hallway af- 


Although 


shown in the drawing, it has been 


fairs. booster fans are 
found unnecessary to utilize these to 
afford efficient air circulation. 

The total volume of the galleries is 
1.350.000 cu ft. Water piping, 
chemical solution piping, steam pip- 
ing. air piping and electrical conduits 
pass through the galleries. With no 
make-up fresh air admitted to the 
system, an air change occurs every 
9 minutes. A 10 percent make-up 
air provision has been made, how 
ever, to permit maintaining a posi- 


tive pressure in the galleries. 


Two Dehumidifiers 
Dry Galleries 
The two humidity conditioning 

units Operating in the galleries have 
a 17,500 cfm air capacity each, al 
lowing for a total air circulation of 
35.000 cfm. In this instance, the 
air washer and regenerator are sepa 
rate pieces of equipment, installed 
adjacent to each other in the space 
provided. Fig. 7 shows one of the 
air washers. 

Operation of both the dehumidify 
ing equipment and of the complete 
air conditioning cycle is practically 
identical to that for the wash water 
pump room. 
pertinent air 


Incorporated in Table 
1 are conditioning 
equipment operating data for the 
filter plant. The dry bulb tempera 
ture in the galleries varies from 40 
to 72 F the year ‘round, depending 
primarily upon the lake water tem- 
perature. However, the relative hu- 
midity, which is considerably more 
important, varies only between 45 
and 55 percent, which range is sufh- 
ciently low to prevent condensation. 

These dehumidifying units require 
only occasional inspection. They are 
shut down to be cleaned annually to 
guard against possible breakdown 
and to insure premium performance. 
Otherwise, litthe maintenance is neces 


sary. 


Dehumidification Kesults 
in Graph Form 
The moisture removal results of 

the dehumidification equipment in 

stallation in the galleries may be 
noted in Fig. 8. These three hygro- 
graphs recorded the quantity of mois- 
ture in the filter gallery air in terms 
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FIG. 8—THESI 


duction obtained in the filter galleries through installation and operation 


HYGROGRAPHS point-up pictorially the moisture re 


of the dehumidifying equipment: (Top) before dehumidifiers were installed, 
(Center) during starting-up of dehumidifying units. (Bottom) after dehu 
midifiers had been in operation for 15 months 


AFRIAL VIEW of Chicago's $27 million south district filtration 


million 


FIG. 9 
plant, put into operation in 1947 to supply an average of 417 
gallons of pure water per day tw the city’s south side 

During the summer's hot 


of percent relative humidity during system 


the periods indicated on each. The months. relative humidity ran 96 per 
top chart is for the week of July 3. cent The middle chart is for the 
week of Septe mber 1] 


1950, prior to the dehumidification 1950, during 


1953 





the days of starting up the humidity 
conditioning units. In a space of 
hours, relative humidity fell from a 
peak of 95 to a low of 50 percent. 
The bottom graph is for the week 
of December 29, 1951, 15 months 
later, and illustrates the steady year 
‘round level held at approximately 
15 to 50 percent relative humidity. 


Operating Costs 

Tabulated 

In Table 2 are approximate oper- 
ating costs for the two units serving 
the galleries. Compressed air is an 
additional utility 
omitted from the table since its cost 
is negligible in this instance. Power 
for all motors, other than the 2 
hp regenerator motor, is required 
Steam 


required, but is 


continuously. consumption, 
quantity of cooling water, and power 


for the regenerator motor are all 


CANADIAN POWER PROJECT POSES VENTILATION 


dependent upon the dehumidifying 
load. The total cost of operation is 
extremely small when compared to 
the savings obtained in the cost of 
repairs to filter control equipment 
and piping, of repainting, and of 
improved working conditions. 

Cost savings of instrument and 
filter equipment maintenance, par- 
ticularly regarding corrosion, should 
more than pay for the cost of the 
dehumidifying equipment in a period 
of two to three years. In fact, paint 
cost savings alone will allow amorti- 
zation of the dehumidifying system 


in five years. 


World’s Largest 

Filter Plant 

This south district filtration plant 

the world’s largest was placed 
in operation in May 1947 and has a 
rated capacity of 326 million gallons 


TYPICAL .TUNNEL PORTAL of the immense underground workings in 
the huge Alcan hydroelectric project in northern British Columbia. The 
24 in. welded steel ventilation pipe is shown at the upper right portion of 


the entrance. 


operate the rock drills. (Photo 


THE VAST UNDERGROUND workings 
connected with the Aluminum Co. of 
Canada’s immense hydroelectric pow- 
er project, located in the wilderness 
400 miles up the British Columbia 


coast from Vancouver, pose special 


courtesy 


The smaller pipes are for water and compressed air to 


International Harvester Co.) 


problems in ventilating and piping. 


In this wilderness area, the world’s 


largest power house is being built 


inside a mountain to protect it from 
rock slides, heavy snows and the 


possibility of air attack. 


of water per day, and an actual peak 
operating capacity of 600 mgd. Nor- 
mal daily operations average around 
317 mgd. Total construction cost 
amounted to $27 
provide pure water for 
approximately 53 per- 
The entire 
chlori- 


million in order to 
Chicago's 
south side 
cent of the city’s area. 
filtration includes 
nation, addition of activated carbon. 


prot ess 


coagulation, sedimentation, and_fil- 
tration. An aerial view of the plant 


is shown in Fig. 9. 


Another filtration plant for Chi- 
cago’s central district is now being 
constructed, Dehumidification equip- 
ment similar to that in the south dis- 
trict plant is considered essential for 


this new structure. 


| All illustrations courtesy of Sur- 


face Combustion Corp. | 


PROBLEMS 


Since the entire power house, a 
cavern two blocks long and eight 
stories high, as well as the penstocks 
and a subway-size tunnel 10 miles 
long carrying water from a chain of 
lakes back of the coastal mountains, 
must all be dug from solid rock far 
below the surface, ventilation is a 
prime problem. The men working 
at the headings of the tunnels must 
have a constant supply of fresh air, 
and providing this vital necessity is 
not easy at distances some two miles 
from the surface 

Crawler tractors such as a huge 
180 hp machine and numerous diesel 
powered haul units operate in the 
underground workings. Exhaust 
from these units must be cleared from 
the air rapidly to prevent contami- 
nation. 

All of the tunnels carry a 24 in. 
welded-steel ventilation pipe through 
which air is forced by electric pow- 
ered blower fans to within 200 ft of 
the actual heading where work is in 
progress. 

To further lessen the degree of air 
contamination, the tractors which 
must work constantly underground 
have been equipped with a “scrub- 
ber” which removes a large portion 
of the carbon monoxide from the 
exhaust. 
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THE “MIRADOR” is the penthouse in the center of the terminal building's roof, where weather 


balloons are released. 


Their drift is observed through the theodolite under the dome to the left 


Air Conditioning Terminal Building 


. . . « for the new Greater Pittsburgh 


By Theo. F. Rockwell 


Consulting Mechanical Engineer 


THE souTH vock of the terminal 
building at the Greater Pittsburgh 
airport, which is the only one built 
at this time, extends due south for a 
distance of over 700 ft from the main 
entrance. Ultimately, there will be 
east and west docks of similar size. 
which will inerease the port capacity 
from 16 to 30 gates. 
In the present structure, space has 
been allotted for: 
1) Ticket offices for five airlines 
2) Passenger lounges for each airline 
3) Office space as required by the 
airlines. 
4) Baggage rooms. 
5) Observation lounges and decks for 
the general public. 
6) Offices for the county aviation de- 
partment. 
Quarters for ground crews and air 
lines’ communications. 
Cafeteria. 
Coffee shop. 
Dining room and terrace 
Post office, 
Branch bank. 
Drug store. 
Cocktail lounge. 
Motion picture theater. 
Barber shop and beauty shop. 
Miscellaneous stores and shops 
4 62 room hotel. 
Dormitories for airlines’ crews. 
Interior and exterior display win 


dows 
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airport. 


Careful design meets the varying 


needs, includes central system for heating 


21) Weather bureau. 

22) Civil Aeronautics 
offic es. 

23) Traffic control tower 

24) Cargo storage. 

25) Publie garage. 


Administration 


Air Conditioning Needs 

Vary Greatly 

The summer and winter air con- 
ditioning requirements vary greatly 
for occupancies as diverse as this list 
indicates. For example, the summer 
load varies in intensity from 2 Btu 
per hr per cu ft for the mail room to 
12 Btu for the control tower. 

The business of transporting pas- 
sengers by air goes on 24 hr a day 
and seven days a week; thus, all 
space occupied by the airlines is in 
use around the clock. The cafeteria, 
the coffee shop and the drug store 
are there to serve the needs of pas- 
sengers and airlines’ personnel; con- 
sequently, they follow suit. The 
theater operates from 2 to 11 p.m., 
the main dining room from 5 p.m. to 
2 a.m., and the various shops at 
hours to suit the whims of their man- 
agements and customers. 

The loads vary not only with the 
seasons but also with the time of 
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and cooling parked planes 


day. Although the 1952. cooling 
season was severe, there were nights 
during July and August when it was 
necessary to heat the control tower 
for the comfort of the operators. 
During September and October, the 
daily range between maximum and 
minimum temperature was very wide. 
Nearly every day, the system oper- 
ator found it necessary to switch 
from heating to cooling and back to 
heating. 

A great deal of time was required 
in the early stages of design to estab 
lish a policy as to the extent of 
County 


summer air conditioning 


officials were hesitant to approve 
plans for cooling the entire building 
Preliminary negotiations with the 
airlines had indicated they did not 
wish to pay the charges for summer 
air conditioning in all rooms they 
intended to lease. Also, the nature of 
the business that would be conducted 
by the future tenants of many of the 


shops was unknow n. 


Three Classes of 
Space Involved 
The spaces in the terminal building 


fall into three classes when require 





ments for he aling and air condition 
mp are considered, 

The assignment of space for the 
various restaurants, the drug store. 
the barber shop and the theater was 
definite from the beginning. It was 
agreed that these spaces were of suffi- 
cient importance that separate facili 
lies be provided for each which 
would permit heating or cooling in 
dependently of the rest of the build 
ing, 

In the second category are the ait 
lines and administration offices, the 
hotel rooms and the small shops 
Summer air conditioning was to be 
provided for these spaces, but it was 
not considered essential that the occu 
pant have the option of either heating 
or cooling his room independently of 
others in similar quarters, 

The third type of space includes 
toilets, storage rooms, stair towers, 
etc., for which heating only was to 


he provided, 


Four Piping 

Systems Selected 

Four piping systems were selected 
to meet the requirements of the sev- 
eral types of conditioned and heated 
spaces: 

1) Steam supply and condensate return. 

2) “High temperature” hot water. 

4) Combination chilled and hot water. 

bt) Chilled water. 

Steam is used for tempering and 
reheat coils in the larger air condi 
tioning systems, for domestic water 
The “high 
(200 F 


maximum) is used for radiators in 


heating and for cooking, 
lemperature’” water circuit 
toilets, stair towers and hotel bath 
rooms, and for unit heaters in some 
storage rooms. The combination 
circuit supplies water to room unit 
air conditioners in hotel rooms and 
small offices and to local unit air 
conditioners in the smaller shops and 
waiting rooms. Chilled water is piped 
to the cooling coils in all main ait 


conditioning systems. 


Fan Room Locations 
Difficult To Find 


Suitable locations for fan rooms 
convenient to the air conditioned 
spaces and also to a source of outside 
air were difficult to find. Space to 
install return ducts as well as supply 
ducts was also lacking. Therefore, a 
system of primary air fans was 


adopted to supply a_ satisfactory 
minimum amount of ventilation air 


to all conditioned spaces on the field, 


main and mezzanine floors where it 
was not practicable to use conven 
tional air conditioning systems. 

The primary air systems deliver 
approximately 15 cfm per person for 
normal maximum occupancy. The 
total primary air is roughly twice the 
amount removed by toilet and bath- 
room exhaust fans, but this has 
caused no unsatisfactory air move 
ment within the building. 

The primary air systems each con 
sist of an electrostatic air cleaner, a 
tempering coil, a cooling coil, a re- 
heat coil and a fan. Three fans serve 
the airlines’ offices, ticket counters, 
lounges and stores on the field and 
main floors. Two more supply ven 
tilation air for the hotel rooms and 
dormitories on the mezzanine and 
second floors. 

Two methods are used to introduce 
primary air into the conditioned 
spaces. In stores, passenger lounges 
and the coffee shop 
a local unit air conditioner the 


where there is 


primary air is mixed with recireu 
lated air at the inlet to the unit. In 
small offices and hotel rooms 
where room unit air conditioners are 
used —- the primary air is introduced 
directly into the room through a 
grille or diffuser. 

The primary air system also pro 
vides a method for doing some cool- 
ing during mild weather when it 
sometimes becomes necessary during 
the middle of the day. The heating 
controls for the three primary air 
fans which serve public spaces are 
adjusted for a fan discharge tempera- 
ture of 60 F. The two primary ait 
fans for the hotel are controlled at 
70 F during the heating season. 

When the cooling requirements in- 
crease to the point that 60 F primary 
air is not sufficient to prevent over- 
heating but still not severe enough 
to put chilled water into the combina- 
tion circuit local chilled water 
pumps may be started for the pri- 
mary air fans so as to supply pri- 
mary air at 51 F. The temperature 
controls for primary air fans are in- 
terlocked so the steam valve on the 


tempering coil cannot open if the 


chilled water pump is operating. 


Conventional Systems 
for Several Spaces 


The theater, main dining room, 
cocktail lounge and banquet rooms 
have conventional summer-winter air 
Zone reheat 


condit ioning systems. 
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coils in the dining room take care of 
different exposures. Zone coils in 
the banquet room system provide in- 
dividual room control. 

It was necessary to locate the air 
intakes for these systems and the 
discharge from the kitchen exhaust 
fans on the opposite sides of the air 
conditioning penthouse. Hence, odor 
adsorbers were installed in these sys 


tems. 
Two Types of Room 

Unit Air Conditioners 

Two types of room unit air con- 
ditioners are used. Those in airlines’ 
offices and in the hotel rooms are a 
recirculating type equipped with 
filter, coil, fan and motor. Water is 
supplied to the coil from the combi 
nation chilled-hot circuit. The local 
control is manual and entirely in the 
hands of the room occupant. The 
fan motor is two speed. The flow of 
water to the coil is controlled by a 
ball type plug valve. Each unit has 
a metal plate bearing detailed in 
structions on how to vary the output 
of the unit. The system operator de- 
termines whether chilled or hot water 
is circulated, based upon information 
from the Weather Bureau. 

The manual control has been satis 
factory in offices, because employees 
quickly grasped how to select fan 
speed and valve setting; but, some- 
times, there have been hotel guests 
who want these simple tasks per 
formed by others. 

The offices of the U. S. Weather 
sureau and the Civil Aeronautics Ad- 
ministration are on the third floor. 
The peculiarities of the structural 
framing made a duct system imprac- 
tical. Therefore, a type of 
unit air conditioner with a fan and 
coil for outdoor air and a second fan 
and coil for return air was chosen for 
these offices. These units are sup- 
plied with water — either chilled or 
heated as the weather dictates 
through a separate piping system 
which has its own pump. A separate 
converter is used also because the ex- 
posure of the third floor differs 
greatly from the rest of the building. 

The outdoor air coils in these units 
are uncontrolled, except for the cen- 
tral control over chilled or heated 
water temperature. This is a pre- 
caution against freezing in winter 
and provides maximum dehumidify- 
ing insummer. A separate dual tem- 
perature room thermostat for each 
unit is used to control water volume 


room 
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to the return air coil. The original 
automatic summer-winter changeover 
thermostat has been abandoned in 
favor of a manual switch. The out- 
door thermostat did not respond rap- 
idly enough to compensate for solar 
gain through the windows or second- 
ary radiation from the surrounding 


roof deck. 


How Control Tower 

Is Handled 

Above the third floor, there is a 
two story tower 19 by 17 ft in plan. 
The upper floor is the traffic control 
tower, and the lower floor houses 
electrical equipment required for 
traffic control. 

Comfort cooling is required for the 
lower operators, and a limitation on 
maximum temperature is required 
for the electrical equipment. Two 
self-contained unit air conditioners 
were installed, one for each floor, to 
make cooling available independently 
A heating 
coil is installed in the discharge duct 
of the tower unit. 

The control tower walls are of 


The oper 


of the main compressor. 


course nearly all glass. 
ators’ desk is along the south wall 
facing the runways. With the coop- 
eration of the CAA, the desk was 
moved about 6 in. from the wall 

a sufficient distance to install four 
long narrow grilles at desk height. 
Discharge is vertically upward. The 
return air grille is in the wall of the 


stairway leading to the tower. The 


system has operated for heating or 
cooling without objectionable air mo- 
tion. The control tower unit has an 
outdoor air intake, but the equipment 
room unit merely recirculates room 
air because its function is to main 
tain room temperature within narrow 
limits so the communication equip 
ment will stay in adjustment. 


The Cooling and 

Heating Loads 

The long axis of tue present build 
ing (over 700 ft) is due north and 
south. Thus, the maximum heat gain 
due to solar radiation on glass occurs 
at 8:00 a.m. and 4:00 p.m., sun time 
The afternoon peak is naturally the 
more important one because it gen 
erally coincides with the maximum 
daily dry and wet bulb temperatures. 

Calculations were made for maxi 
mum load in each air conditioned 
space, with due consideration for ex- 
posure, time of maximum occupancy, 
etc. The sum of these individual 
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THIS PRIMARY AIR FAN, located in an enlargement of the tunnel under 


the south dock, supplies three floors of the south dock 


Duct insulation had 


not been completed when photo was taken 


INDIVIDUAL PEAK COOLING LOADS amount to 1000 tons, so using a 


70 percent load factor, two 350 ton centrifugal refrigeration compressors 


were installed. Insulation and wiring not completed when picture was taken 


peak loads amounts to 1000 tons of 
refrigeration. A study of the prob 
able peak load at one time on the 
refrigeration equipment led to the 
conclusion that a 70 percent load 
factor could be applied to the sele« 
tion of the compressors 

Accordingly. two 350 ton centrif 
ugal compressors with water chillers 
were specified for the first phase ol 
construction. The air conditioning 
system operated all through the sum 
mer of 1952 one of the most 
severe in the Pittsburgh district (as 
elsewhere) for many years and 
the compressors had no difficulty in 
maintaining the water off the chiller 


at the design temperature 
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Double Glazing Cuts 

Cooling, Heating Loads 

The amount of glass used in the 
building made a detailed study of the 
advantages of double glazing very 
important Phe study indicated that 
double glazing with heat absorbing 
vlass for the outer pane would be 
highly 
building 
that the north wall of the building is 


desirable throughout — the 


(It should be kept in mind 


not a straight line running east and 
west but the concave are of a circle.) 

Ihe total double glazing amounts 
to 33,750 sq fi, of which 8600 sq ft 
was installed in spaces which are 
heated only. 


Phe reduction in cooling load re 
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system with underground ducts serves 


the parked planes at the airport. This high pressure blower is for the south 


dock system. 


Il 





INSTRUMENT 


AND CONTROL 


room facilitates heating and air conditioning operation. 


Final design calls for two more systems 


PANEL in the basement machinery 


Some of the signal 


lights indicate the relative demand for cooling to the watch engineer 


sulting from double glazing is 120 
tons of refrigeration and the reduc- 
tion in heating load is 1,600,000 Btu 
per hr. 

It was definitely agreed before the 
design of the heating and air condi- 
tioning system was completed that 
double glazing would be used. Equip- 
ment capacities were adjusted accord- 
ingly, and it is estimated that the 
initial cost of the system was reduced 
by $40,000 to $50,000, 

Double glazing will also reduce 
operating costs because of lower en- 
ergy requirements. The current rates 
for electrical energy and make-up 
water amount to 1.5¢ per ton per 
Present fuel rates make steam 


1000 Ib. With 


hour. 
cost about 66c per 


these costs, the estimated annual 
saving in Operating cost Is: 
$2160 


1570 


Heating season 


( ooling season 


E, -canveos .-- $3730 
Condensing water is cooled in a 
redwood, induced draft cooling tower 
which is concealed in the east pylon. 
Space is available in the west pylon 
for a future tower. A separate con- 
densing water pump is used for each 


compressor, 


Exhaust Ventilation 
Solves Special Problems 


In addition to the usual exhaust 


ventilation for toilets, bathrooms, 


etc., the terminal building has some 
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special problems. There is a large 
amount of vehicular traffic on the 
field floor driveways, with all vehicles 
being operated with internal combus 
tion engines. Although there are 10 
openings from the field floor drive 
way onto the apron, it was not 
certain whether natural ventilation 
would be adequate to eliminate ex- 
haust fumes. Therefore. it was de 
cided to install exhaust duct work for 
the south dock driveway but to omit 
the fan until it was found out whether 
it would be necessary. The operating 
experience of the first five months 
indicated that natural ventilation is 
adequate to care for the traffic at this 
time. 

The mail and cargo room is essen 
tially an underground structure below 
the main entrance driveway. There 
is a large truck dock provided for 
the convenience of the Post Office 
and the handlers of air freight. Be 
cause of the habit of the truck drivers 
to park with engines running, it was 
felt necessary to provide mechanical 
exhaust ventilation at this location to 
overcome any tendency of exhaust 
fumes to drift into the mail room 
where clerks are handling air mail. 
An underground duct system ex 
tends the entire length of the dock 
with an exhaust grille at each truck 
location. The fan is in a small room 
under the dock floor, and the ex- 
haust air is discharged through a 
duct in the west pylon. 

A carbon monoxide exhaust sys- 
tem was installed in the garage to 
provide for the removal of exhaust 
fumes when mechanics are tuning 
or testing motors. Capacity is 
adequate for four cars. 

There are two main kitchens, two 
service kitchens and a bakery in the 
building. None is located so suf 
ficient air to balance the kitchen 
exhaust can be taken from adjoining 
air conditioned spaces. Therefore. 
supply fans were installed to furnish 
tempered air equal to about two- 
thirds of the volume handled by the 
exhaust fan. The starting and stop 
ping of the fans is under the contro] 
of kitchen personnel, but the fans 
are electrically interlocked so that 
the exhaust fan cannot be operated 
without simultaneously operating the 
supply fan. 

A similar combination supply and 
exhaust installed 
for the 
theater. 


system was also 


projection room of the 
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Central Air Conditioning 
System for the Planes 


The operation of the heating and 
ventilating systems of most current 
transport planes depends upon the 
forward motion of the plane. Ain 
speeds in excess of 100 mph are 
generally required to produce ade 
quate circulation through the re- 
stricted duct system of a plane. 

The cabin temperature of a plane 
docked at an airport is affected very 
quickly by outdoor temperature, and 
in severe winter or summer weather 


they cabin soon becomes uncomfort 


able for passengers. 

Mobile air conditioning units have 
been used at major airports for many 
years to provide heating or cooling 
for parked airplanes. The Alle- 
gheny county department of aviation, 
however, desired to reduce as far as 
possible the vehicular traffic on the 
apron. Therefore, the design of a 
central system for heating and cool- 
ing the planes was authorized. 

This problem is somewhat similar 
to that of the railroads in their pas- 
senger car yards at terminals, but it 
differs in that there is no standard 
size of transport plane and there are 
no standards for location of external 
duct connections or for duct size 
and resistance. The design work 
for this system was done in 1947. 
At that time, the airlines flying into 
Pittsburgh thought that the largest 
plane that would use the new termi- 
nal would have a capacity of 60 to 
65 passengers. The Douglas DC-6 
is typical of this size of plane, and 
the builders stated that the plane 
required air circulation at the rate 
of 1200 cfm. 

The final design calls for three 
fan systems, one for each dock. 
Only the south dock system has been 
installed at this time but the other 
two will be installed as the other 
docks are completed. 

The duct system is underground 
and is built of spirally welded steel 
pipe. There is a branch line for 
each plane gate terminating in a 
blast gate located in a pit. The 
trunk duct has been extended just 
beyond the present limits of the 
apron paving, making conditioned 
air available at 16 gates, but this 
has been found to exceed the econom 
ic limit of duct length for air sup 
plied from one fan. 


The fan room is in the basement 


Heating. Piping & Air Conditioning 


of the south dock, The system 
intake, 
electrostatic air cleaner, heating coils, 


consists of an outdoor air 


cooling coils and high pressure 
blower. 

The final connection between the 
blast gate and the plane is made 
with a hose furnished by the air- 
line. Not all of the airlines using 
the terminal have provided them- 
selves with hoses; consequently, the 
maximum load at any one time has 
been five or six planes, although the 
system has a capacity of 10 planes. 

The fan is driven through a fluid 
coupling which permits variation of 
fan speed as required by the demand 
on the system. Naturally, the lay 
over time for a plane must be kept 
to a minimum; therefore, it is neces- 
sary to keep the system in operation 
so temperature equilibrium may be 
established very quickly after con- 
nection is made to the plane. Fan 
speed is automatically increased when 
a blast gate is opened. 

The heating coil capacity is suf- 
ficient to maintain a fan discharge 
temperature of 175 F at —-10 F out- 
doors. The heating coils are con- 
trolled from a fan discharge thermo- 
stat. 

Automatic control was originally 
installed on the cooling coil, but it 
was removed because the experience 
of the past summer indicated that the 
variable air quantity afforded enough 
control and because it was desirable 
to supply air at the minimum dew 


point possible. 


Centralized Instruments 
Aid System’s Operation 
Machinery 


heating and air conditioning system 


which makes up the 
is widely scattered throughout the 
terminal building. The system is 
operated by a watch engineer on 
duty in the basement machinery 
room, He has an assistant who 
patrols the various fan rooms and 
who responds to complaints from 
various building occupants. Pres- 
sure gages are installed in important 
locations on stean lines and on the 
inlets and outlets of all large pumps. 
Thermometers are freely used to 
measure the temperature of the air 
and water at various points in the 
main air conditioning system. 

But it was felt that. in addition 
to these instruments, the watch engi 
neer should be provided with some 
remote indicating device which would 
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keep him informed of the demands 
on the air conditioning system, Each 
of the large fans and pumps is pro 
vided with a set of red and green 
pilot lights located on an instrument 
machinery 


panel in the basement 


room, The red light indicates that 
the fan or pump is operating and 
the green light indicates that it is not. 

There has been much experience 
in air conditioned buildings which 
has demonstrated that often the occu- 
pants desire to have the cooling 
system operate during what is nor- 
mally considered to be the heating 
season. Therefore, a signal system 
was installed to indicate to the watch 
engineer whether there is sufficient 
demand for cooling to justify the 
operation of one of the compressors, 
A yellow signal light was connected 
to the primary thermostat of each of 
the major air conditioning systems. 
When the temperature in any of these 
air conditioned spaces rises to the 
where it 


point starts opening the 


chilled water valve on the coil, it 
simultaneously lights the yellow sig 
nal light on the control board. Thus, 
if only one or two lights are on, it 
may indicate to the operator that 
demand to 
(i'n the other 


there is not sufficient 
operate a compressor, 
hand, if three or four lights are on, 
it indicates that operation of the 
cooling system is required, 

In addition to this, there is a re 
mote temperature indicating system 
to the right of the control panel 
which may be used by the watch 
engineer to determine temperatures 
of various parts of the building, and 
he may use these to guide himself in 
the operation of the system. He may 
also determine outdoor temperature 
by this instrument 

As the kitchens are 


concessions, steam flow meters were 


operated as 


installed to determine the consump 


tion of steam for kitchen purposes. 


McGinness, Smith & MeGinness 
Co. was the prime mechanical con 
tractor for the ternyinal building. 
Morgan Brothers Co 


contractor, and 


was the sheet 
metal George \ 
Hiamilton Co. the insulation con 


tractor. 

|Mr. Rockwell's article in the De 
cember 1952 HPAC explained the 
veneral design of the terminal build- 
ing and the details of the separate 


boiler house which serves it. ] 
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haps simplest method of pressurizing be provided by a hydraulic pump OD of pressurizing is by steam 


Pressurizing HPHW Systems 


.... With nitrogen and other methods 


By J. R. Kell 


Partner, Oscar Faber & Partners 
Consulting Engineers, London, England 


Pressurization of water in a heating system by nitrogen This method is not often practi 


appears to be advantageous in principle. It is not yet known, cable owing to the great height re 
however, to what extent the additional complication is worth- quired for the tank. Some means of 
while, or whether other methods of avoiding aeration are prac- cooling the water of expansion may 
. Pr d 
= oF eo ree ‘ch ' ’ —_ 2 be necessary if the return is above 
aq 7 . > > . i ‘ e 

t is a subject which at the moment is open tor discussion 212 F: otherwise. the expansion 

and experiment. : 
tank may boil. 


2) An “artificial” head may be 


provided by a hydraulic pump, as 


) 


THE PURPOSE OF pressurizing the a working pressure up to about 50 n Fiz. : 
in fig. 2. 


water contained in a heating system lb per sq in, gage (psig) at the 
is to enable its temperature to be highest point in the circulating sys- i 
gion’ of » -gtemeaiel Lollies - TABLE 1—Boiling points of water at 
Fase a owe pares | erie O1LING em. various pressures 
point. With higher temperatures A high pressure hot water system 

——- P °c 7 Vressur above Boiling point 
smaller emitting surfaces are used, (HPHW) usually — signifies one atmospheric rowan oe 
working at pressures from about 80 * : 





bigger water temperature drops, and 
—s 2 , 

hence smaller piping. to 250 psig or over 
Boiling points of water at various 
How to Obtain 


pressures are given in Table 1. 
the Pressure Head 


A medium pressure hot water sys 
tem may be taken to signify one with The pressure head may be ob 

Mr. Kell is president of the Institution tained in a variety of ways, as 
of Heating and Ventilating Engineers follows: 


(British “counterpart” of the American ‘ ; 
Society of Heating and _ Ventilating The sim ple st method is ob 


Engineers.) piously an elevated tank, as in Fig. 1 
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FIG. 4—STEAM AND WATER 
BALANCE PIPES are necessary here 


In this case, the water of expan- 
sion escapes through the relief valve 
and on cooling and contraction the 
water in the system is replaced by 
the hydraulic pump. This kind of 
system does not yet appear to have 
heen adopted in practice. There 
would be certain problems to be 
overcome in the matter of pressure 
control due to there being no cushion 
of any kind. 

3) Probably the 
method of pressurization of a 
HPHW system is by steam, as in 
Fig. 3. 

The steam above the water in the 
boiler or steam drum is formed at a 
pressure corresponding to the water 


most common 


temperature, 

To prevent ebullition, return water 
through a mixing connection is fre- 
quently injected into the flow as 
shown, so as to reduce the outlet 
temperature. 

Where more than one boiler is re- 
quired, steam and water balance 
pipes are necessary, as in Fig. 4; 
these are independent of the normal 
flows and returns and are to insure 
uniformity 
boilers. 


of water level in all 


In operation, this kind of  sys- 
tem has some drawbacks due to the 
ebullition 
sponding pressure being closely inter- 
dependent. For instance, great care 
has to be used in bringing an extra 
boiler into use and in opening up the 
valves in a fresh circuit. Any slight 
drop in pressure may cause steam 
formation and water hammer, which 
can be alarming. 

4) The present article is con 
cerned with pressurization by a gas, 


temperature and corre- 





FIG. 5 


water in this scheme 


such as air or nitrogen, contained in 
a vessel forming a cushion on the 
system to which it is connected. 


Pressurizing by Air 

or Nitrogen 

There are three variations. 

a) The boiler and heating system 
are completely filled with water, as 
in Fig. 5, 

The cushion cylinder has water 
to a halfway line and air or gas 
above. Pressure is applied by an air 
compressor or from gas bottles up to 
the designed head. 

As water in the system expands 
with heating, it enters the cylinder 
at the bottom, causing the water level 
When the upper limit of 
level is reached, the electrical con- 
trol causes the relief valve to open 
and water escapes into the open ex 
pansion tank until a lower limit is 
reached when the relief valve is shut 
off. The size of the cylinder is so 
arranged that the slight change of 


to rise. 


pressure caused by the change of 
level of water in the cylinder is small 
compared with the total pressure on 
the system. 

As water in the system contracts, 
the water level in the cylinder falls, 
and at a certain point the level con 
troller starts up the hydraulic feed 
pump which returns water from the 
tank to the system. When the upper 
level is reached in the cylinder the 
feed pump is automatically stopped. 

The pressure to be applied is de- 
termined by the maximum boiler 
temperature desired, which gives the 
corresponding pressure, plus the 
head corresponding to the level of 
the highest point above the boiler 
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SYSTEM are completely filled with 


and pressure vessel, plus aomarein as 
considered desirable 

In this form of system the pres 
sure cylinder is small; for example, 
in one case with a boiler output of 
60 million Btu per hr, the cylinder 
was approximately 4 ft diameter 
by & ft high, but the expansion tank 
was of 10,000 gal capacity 

With multiple boilers, there are 
no balance pipes as the boilers are 
completely filled. 

The system is inherently simpler 
to operate than with the steam pres 
sured type due to the fact that tem- 
perature and pressure are independ. 
ent. A good margin of pressure can 
he preserved throughout the system, 
thus avoiding dangers of steam for 
mation. 

b) The second variation is shown 
in Fig. 6 and has the same advan 
tages, with some others besides. 

In this case the system and boiler 
are completely filled with water as 
before, but the whole water of ex 
pansion is accommodated in a large 
vessel and is thus not brought into 
contact with the open air as in the 
previous example 

This system is thus a truly closed 
one. 

Pressure is applied to the upper 
part of the expansion vessel either 
by air compressor or by nitrogen 
and is kept constant (within small 
limits) by the self opening of the 
relief valve with rising level, and by 
the action of the compressor on fall- 
ing level. Any water needed to re 
plenish that in the system is intro 
duced by the feed pump which would 
be started up by hand or auto 
matically when the water had reached 





Note: 
Portion shown dotted, 
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FIG, 6 


its lowest permissible level. 

If nitrogen is used instead of air. 
and so as to save continual replenish- 
ment from bottles, the outlet from 
the relief valve can be arranged to 
discharge into a low pressure cylin 
der from which the compressor takes 
its supply. 

The pressure cylinder -with this 
system is much larger than’ with 
the previous example, but there is 
no open expansion tank. The pres- 
sure vessel in both CUseCs needs to be 
constructed for full boiler pressure. 
The size of the pressure cylinder is 
determined by the water content of 
the whole system, the diurnal tem 
perature range to be expected and the 
corresponding volume of water of ex- 
pansion (it is assumed that the initial 
expansion from cold would be bled 
off the system; otherwise a much 
larger vessel would be required), the 
convenient upper and lower levels of 
the cylinder coming within the limits 
of the gage glass, a suitable margin 
to be allowed over the theoretical 
minimum, 

c) A third variation is the same 
as (b) except that the gas cushion 
in the cylinder is not relieved when 
the water expands and the pressure 
consequently rises. 

While this method is possible on 
small systems at moderate tempera- 
tures it will be found that the size 
of cylinder and higher pressures at- 
tained at maximum temperature ren 
der it for large HPHW systems un 
attractive. 

Use of Nitrogen 

Instead of Air 

We now come to a consideration 
of nitrogen as the pressurizing gas 
instead of air. 

Nitrogen appears to have been 
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THIS VARIATION has the same advantages as Fig. 5, plus others 


first used for this purpose in Ger- 
many and was reported on by the 
“team” from the United Kingdom. 
which visited the Continent in 1946 
to investigate developments which 
had taken 


The report on one installa- 


place during the war 
years, 
tion is as follows: 

“Variations in the volume of water 
due to temperature changes is taken 
up in enclosed expansion vessels 
connected at their base into the re- 
These 


vessels are horizontal cylinders, with 


turn header (pump inlet). 
a normal water line at the center. 
The space above the water line is 
charged with nitrogen permanently 
connected through a pressure re- 
ducing valve to a nitrogen source at 
25 to (Byproduct 
nitrogen from the works, through re- 


0 atmospheres. 


ciprocating pumps). This cushion 
of nitrogen takes up normal fluctua- 
tions in working temperatures (but 
not initial filling). It consumes no 
heat, and excludes all oxygen, and is 
found to be superior to steam or air 
cushions.” 

The case for 
clearly on its being chemically inert, 


nitrogen depends 
whereas oxygen, which forms about 
21 percent of atmospheric air, may 
be a corrosive agent in a_ heating 
system. 

In the second place, N. is less 
soluble than O., as Table 2 shows. 


What's Effect of 
9 


Pressure on Solubility? 


In a closed system under pressure, 
a perfect gas would obey Henry's 
Law, which states that solubility is 
proportional lo pressure. To find 
the mass of gas dissolved at varying 
pressures, multiply the figures in 
lable 2 by the pressure in atmos- 
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FIG. 7—WHAT HAPPENS when the 
system temperature is rising 


FIG. 8 AND WHAT HAP- 
PENS when the system temperature 
is cooling 


pheres. The variations from perfect 
gas behavior increase with temper- 
ature and pressure and data may 
be obtained from the International 
Critical Tables. 

At a high pressure of 100 atmos 
pheres and at a temperature just 
below 100 C (99.8 C) oxygen and 
nitrogen vary from perfect gas be- 
havior by from 30 to 40 percent; i.e. 
pr 1.3750 for O.; pr 1.4114 
for N.. At more normal pressures, 
however, a 
than 20 percent from perfect gas 
behavior might be expected. 

If we consider the case of a high 


variation of no more 


pressure hot water heating system 
working at, say, 10 atmospheres 
(147 lb per sq in. absolute) we mul- 
tiply the figures in Table 2 by 10 
(subject to the slight error men- 


TABLE 2—Masses of nitrogen and 
oxygen in grams dissolved in 100 
grams of water at 1 atmosphere 





ler 
Oxygen 
006945 
1 006945 
004339 
1.004588 


000001 





(From Handbox Chemistry and Physics 
40th edition Chemical & Rubber 
Publishing ¢ 
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tioned) in order to find the solu- 
bility of O. and Naz. 

But as we raise the temperature 
above atmospheric — boiling 
(100 ©), 
tion completely, so that we are no 
their relative 


point 
the gases go out of solu 
longer interested in 
behavior under different conditions 
of pressure and temperature. 

The cycle of warming and cool- 
gaseous solu- 


ing. and ( onsequent 


tion and release. is illustrated in 


\ 7s o 
Figs. 7 and 8. 


Corrosive Effect 

of Oxygen 

It appears that more research is 
required before an answer can be 
given to the question, How serious 
is the corrosive effect of oxygen in 
a heating system? 

In principle that is, qualita 
lively it is clearly desirable to 
exclude oxygen from the inside of 
boilers and piping. Various forms 
of pitting and corrosion are known 
to depend on the presence of oxy- 
In high 
pressure boiler plants, deaeration of 
standard 


gen and carbon dioxide. 
feedwater has become a 


feature to prevent the evils in 
question, 
(Juantitatively, 


case of a heating system pressurized 


however, in the 


by means of air in a cylinder, just 
how much air is absorbed in a year 
it is difficult to say. 
indicates that the 


Experience of 
one installation 
quantity is insignificant but in the 
make-up is 

Evidently 


case of another, daily 
reported to be necessary. 
the amount of absorption depends 
on the frequency and degree of tem- 
perature variation with inevitable 
“breathing” of air into the system. 
What is the extent of corrosive 
attack even in the latter case, how- 
ever, is not known at present. In 
deed, with the type of system shown 
in Fig. 5, the aeration of water via 
the open expansion tank may well 
be more serious than that occurring 
cylinder. For 


from the pressure 


shown in 


Fig. 6 is to be preferred as a com 


this reason the system 


pletely closed system. 


Minimizing 

Internal Corrosion 

From an ideal point of view it is 
apparent that in order to minimize 


possible internal corrosion in any 


system. due to aeration, the best 


design is: 
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a) Arrangement as in Fig. 6. 
b) Pressurization with nitrogen, 
not air. 

c) Initial filling to be with water 
which has been previously deaerated 

d) Subsequent replenishment to 
be with water similarly deaerated. 

The chemical treatment of water 
to avoid deposits or corrosion im a 
HPHW system is a separate subject 
which is not covered by this article 
but is in any event desirable on a 
large installation. 

Alternative methods of avoiding 
aeration with a pressurized system 
using air for the cushion in the 


evlinder may be: 


i) To keep the water in the cylin 
der continuously above atmospheric 
boiling point when the solubility of 
rases is zero. This would mean in 
sulating the vessel, and heating by 
an internal coil served off the flow 
means ol 


and return, with some 


auxiliary heating. such as an elec 
tric immersion heater, for use when 
the heating system is out of action 
a layer ol 


on the surface of the water in the 


ii) The introduction o 


medicinal paraffin ot similar 


evlindet 

So far as the author is aware, 
neither of these two methods has 
heen tried out and they may have 


some disadvantages 


THE TUBING forms an enclosure in which unit air conditioners are placed 


Its top is fastened to the test room ceiling, and it is lowered around the 


unit for a test 


(Photo courtesy Flexible Tubing Corp.) 


LARGEST FLEXIBLE TUBING HELPS TEST AIR CONDITIONERS 


THE “LARGEST PIECE of flexible tub 
ing ever made” was fabricated for 
the air conditioning division of Gen 
eral Electric Co. for use as a psy 
chrometric calorimeter to test sell 
contained air conditioners. It is 7 
ft in diameter and 10 ft, 2 in. long 

The upper end of the enclosure is 
secured to the test room ceiling and 
the lower end drawn up The ait 


conditioner to be tested is installed 
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underneath, and the tube enclosure 
is lowered and secured to the floor. 
This forms a room within a room 

Warm moisture laden air is forced 
through an opening in the enclosure. 
circulated around and into the ait 
conditioner, cooled, then drawn off 


through ductwork in the ceiling 


7 emperature and humidity re adings 


are taken of the air entering and 


leaving the enclosure 





Air Conditioning a Necessity 


. . . in many cities, one of which is certainly 


Washington, D.C. 


Since last summer, the 


President of the United States can also 


enjoy its benefits and comforts 


By Charles Stempf and Henry A. Caldwell 


THE RENOVATION AND STRUCTURAL reinforcement of the White 


House completed last year - 


central air conditioning system 


WASHINGTON, D. C.. has been ac 
curately described as a sub-tropical 
city. This description makes allow 
ances for a mild but genuine winter 
and delightful spring and fall seasons 
But the summers! 
Washington's summer climate is 
notorious the world over. There are 
days when climatic conditions ap 
proach those of a Turkish bath. To 
be precise, peak conditions of 106 
F dry bulb and approximately 60 pet 
cent relative humidity have been re 
This kind of weather would 


Manila or 


‘ orded., 
he called 


Rio de Janeiro. 


unusual” in 


Air Conditioning Essential, 
Not Just Luxury 


The federal government and the 
commercial establishments in’ Wash 


gave opportunity for installing a complete 


ington have long realized that ait 


conditioning has intrinsic values 
above and beyond its familiar func 
tion as a device for luring customers 
In fact 


air condition 


into a salesroom. far from 
being a mere luxury 
ing is essential for normal operating 
efficiency of personnel in a climate 


such as this 


That the government realizes and 
accepts this fact is attested by its 
discontinuing work = in 
buildings lacking air 
whenever the temperature approaches 
98 F 


humidity 


practice of 
conditioning 


and is accompanied by high 


As a result. there have been few 


government 
offic ef 


major construction projects in recent 


buildings, apartment 


houses, buildings or other 
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years where provision was not made 
for a central refrigeration plant to 
supply cooling to all parts of the 
building. 

\ spectacular indication of the ex 
tent to which Washington has been 
air conditioned is the load record of 
the Potomac Electric Power Co.. 
which serves the District of Columbia 
and adjacent areas, Ten years azo. 
this public utility experienced — its 
peak demand during winter evenings 
when heating and lighting loads were 
highest. Today, the peaks are en 
countered during mid-day in summer 
time, and the change is attributable 
almost entirely to the growth of air 
conditioning power requirements. 

It has been regrettable, therefore. 
that one of the few important build 
ings in Washington not to have been 
thoroughly air conditioned until last 
year was the White House, itself. 

The desien and installation of a 
satisfactory air conditioning system 
is, of course, a relatively simple mat 
ter, providing the building is initial 
lv designed to accommodate one. To 
fit one into an ancient structure such 
as the White House. however, is a 
difficult 


Generally 


much = more engineering 


problem. speaking, the 
best that can usually be done, short 
of complete renovation and recon- 
struction, is the installation of sepa- 
rate “packaged” systems in each 
room or group of rooms where ait 
conditioning is most needed. This 
is exactly what had been done in the 


White House. 


Renovation Gave Opportunity 
To Air Condition 
The recently completed program of 
renovation and structural reinforce 
ment of the White House provided 
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the Public Buildings Administration 
with an opportunity to modernize the 
Plans for 


location of piping and ductwork for 


air conditioning system. 


the central system could be drawn 
up concurrently with the investig: 
tion of structural weaknesses. 

The two centrifugal compressors 
which serve the system have a total! 
capacily of LOO tons of refrigeration 
when cooling 960 gpm of water from 
344 F to 4 F. The chilled wate 
serves five fan coil units with a total 
hourly capacity of 2,838,000 cu ft of 
air. 

All fan coil units were designed 
for 100 percent outdoor air. How- 
ever. the three units which serve the 
first and ground floors normally op- 
erate on 70 percent recirculation. The 
remaining two units, which serve the 
second and third floors, operate on 
100 percent outdoor air at all times. 

Since the air conditioning system 
maintains a positive pressure inside 
the White House to prevent infiltra- 
tion of unconditioned air from out- 
side, an exhaust fan was provided to 
excessive 


automatically relieve any 


pressure which might build up. Auto- 


IMPROVED 


ONE OF THE “great overlooked 
phenomena of our time” 
precedented number of new and im- 
proved building products which have 
come onto the market since the end 
of World War II, A. Naughton Lane, 
president of the Producers’ Council, 
building 


is the un 


national organization of 
products manufacturers, said in an 
address at the council’s annual meet- 
ing last year. 

“Had it not been for the trouble 
in Korea, and the re-imposition of 
materials controls, the list would have 
been even greater,” Mr. Lane said. 

“Tremendous improvements have 
come in every type of material and 


equipment. It is obvious that the 
manufacturers of building products 
have kept abreast of any other indus- 
try anywhere in technological ad- 


vancement and inventive genius. 

“Tt is most significant that much 
of the improvement in our products 
has been of a nature intended to re- 
duce the cost of constructing homes 
and other buildings. Unfortunately, 
however, the resultant savings have 
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matic operation of the exhaust fan is 
actuated by a pressurestat. 

The circulating water for the re 
frigeration condensers is cooled from 
98 F to 88 F by two cooling towers 
with a combined air capac ity of 124, 
00 cfm. 


Kefrigeration Plant, Cooling 

Towers Underground 

The entire refrigeration plant, in 
cluding these cooling towers, is lo- 
cated underground so that the ap- 
pearance of the building and grounds 
is not affected in any way by its in- 
stallation. The problem of exhausting 
the moisture-laden air from the cool- 
ing towers was solved by the con 
struction of a concrete underground 
outlet, of sufficient diameter to ac 
commodate the 124,000 cfm rate of 
flow. As an added complication, the 
outlet had to be extended halfway 
around the building in order to ex 
haust in the most inconspicuous lo 
cation. 

Needless to say, the plans and 
specifications for this important in 
stallation called for all the special 
controls 


fittings. accessories, and 


been largely obscured by two wholly 
unavoidable forces. 

“Qne force is the great and _ re- 
grettable wave of inflation which, 
striking construction the same as 
other major industries, has pushed 
production costs so far above prewat 
levels. 

“The other force, a welcome one 
in this case, is the insistence of the 
home-buying and _ building-owning 
public on getting more quality and 
utility and convenience in their build 
ings. Everyone now wants to build 
into their buildings at the start many 
features which formerly were in 
stalled as separate operations or else 
were not commonly available. 

“You can’t panel basement rooms, 
insulate every inch of wall and ceil 
ing, weatherstrip every door and 
window, regulate every heating plant 
thermostatically, and  double-glaze 
every window without adding a little 
something to the first cost of a build 
ing. 

“The average new building of to 
day, square foot for square foot, is 
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After her tour of the White 
House with Mrs. Truman last 
November, Mrs. Eisenhower de- 
scribed the newly decorated and 
renovated Executive Mansion as 
“delightful.” With its new 400 
ton central air conditioning 
system, it will no doubt deserve 
even stronger words of praise 


\ ashington’s 


during summer! 


weather. 











which would increase the flexibility 
and reliability of the system. All 
air units include air dampers and are 
equipped with preheat and reheat 
coils as well as with the cooling coils 

A central control system was pro 
vided so that uniform conditions of 
78 F dry bulb and 45 percent humidi 
ty may be automatically maintained 
in all parts of the building and in 
all seasons of the year. The ait 
units, however, were so arranged that 
they may be controlled either indi 
vidually or centrally 

| The color coded eraphic master 
control panel was desc ribed im an 
article in the June 1952 HPAC. | 


“OVERLOOKED PHENOMENON'’’ 


a far better equipped product than 
was the new structure built 10 and 
15 years ago. Had it not been for 
the great emphasis which the manu 
facturing industry has placed on cost 
reduction, building costs would be 
substantially higher than they are 
because of the added quality which 


the public demands.” 


SEES ‘‘BANNER YEAR’’ 
FOR AIR CONDITIONING 


ALL INDICATIONS POINT to “a banner 
year’ in 1953 for the refrigeration 
and air conditioning industry, ac 
cording to the Refrigeration Equip 
ment Manufacturers Association. 

John E. Dube, president of the as 
sociation, believes that any reason 
able dec line of general business 
should be offset by the growth factor 
of the industry. 

The year 1952 saw an average in 
crease of approximately 30 percent 
in the business of manufacturers 
over 1951 and it is estimated that 
195.5 will increase another 30 pes 


cent over 1952, the association says 
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DESIGN FOR moderately distant workman 


HEAT RELIEF in Industry 


Comments by several authorities give further data on heat relief in hot 


industries by radiant heat shielding, evaporative cooling, other methods 


J. ENuinp, Contract and 
Control Engineer, United States 
steel Co. Mr. Small’s paper on 
the subject of heat relief in hot in- 
dustries has considerable merit in 


CHAKLES 


that it promotes discussion on the 
subject of radiant heat control. Be- 
fore going into details on the sub- 
ject of radiant heat, it is advisable 
lo give attention to mill building 
design so that high temperatures 
from convection heat can be removed 
as promptly as Where 
high pitched roofs are used on build- 


possible. 


The paper on Heat Relief in Industry, 
by Bartlett R. Small, Staff Engineer, Me 
chanical Engineering Dept., Aluminum Co 
of {merica, was presented at a meeting 
of the Association of Iron and Steel Engi 
neers, and published in the AISE journal 
the Iron and Steel Engineer. It was re 
published (with permission) in the October 
and November issues of HPAC to make 
the information generally available to 
ventilating, air conditioning and heating 
engineers and contractors and to engineers 
in plants who are concerned with these 
problems. The discussion on Mr, Small’s 
paper is given this month 
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ings which contain furnaces or other 
hot operations, a continuous ridge 
type ventilator will usually remove 
much of the waste heat attributed 
to convection. To insure satisfactory 
results, especially in windy locations, 
it is suggested that these continuous 
type ventilators be constructed with 
cross baffles spaced at approximately 
15 ft centers. This will tend to local- 
ize any end draft that may occur. 

In some buildings, much of the 
heat is confined to a few relatively 
small areas. It is then usually pos- 
sible to install facilities for the re- 
moval of such heat directly vt the 
source by means of hoods, ducts, 
fans, ete. 

Radiant heat control, on the other 
hand, presents quite a different prob- 
lem from that of convection heat. 
The use of radiation shields has been 
recommended where conditions per- 
mit. Protective clothing is some- 
times used, but is often objectionable 
as it frequently adds to the discom 
fort of the wearer. 
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Radiant heat can only be con- 
trolled by insulating, or screening the 
heat sources and not by high air 
movement over these sources or by 
general ventilation, since cooling the 
air or increasing its velocity has no 
effect on radiant heat. The insu- 
lation of radiant heat sources, be- 
sides being expensive in most cases, 
may be impractical, because it would 
interfere with the workmen who must 
have ready access to the product. 
The application of insulation against 
radiant heat is, therefore, limited. 

Screening of radiant heat is rela 
tively inexpensive and can be 
adopted ia most cases. Furthermore, 
screening has the flexibility that insu- 
lation lacks, in that it may be either 
fixed or movable, 

Excellent results have been ob- 
tained by 
highly reflective 
aluminum, tinplate, nickel, ete. 


using screens made of 


material such as 


In many cases, screens have been 
made of steel or iron plates or chains 
which absorb radiant heat and con- 
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SPOT COOLING 


SUGGESTED DESIGN for close quarters with third 


outlet for 15 ft blow not shown 


vert much of it into convectional 
heat, the remainder being re-radi- 
ated at a lower temperature. Water 
cooled screens are also used in many 
cases. 

The following applications of the 
reflective type of screens have been 
brought to our attention recently. 
In an open hearth department where 
a furnace was being repaired close 
to a furnace in operation, reports 
indicate that a reflective shield made 
of aluminum foil on asbestos was 
very effective in protecting the main- 
tenance crew radiant heat 
from the active furnace. 

In reviewing several tests in which 


against 


heat shields were used, it was noted 
in one test that an aluminum foil 
shield was placed 18. in. 
molten steel which had a temperature 
of about 2800 F. In this case, 88 
percent of the radiant heat from the 
vessel was reflected by the shield. 

In another test. aluminum foil was 
placed in front of a furnace oper- 
ating at 1300 F. In this case the 
back of the shield attained a tem- 
when the room 
temperature was 65 F. At a distance 
of 1 in. behind the shield the air 
temperature was reported to be only 
81 F. 


Reports on these tests indicate that 


above 


perature of 99 F 


there was no sign of spalling when 
the foil was exposed 18 in. above 
the molten steel for 3 min or when 
placed 18 in. in front of the furnace 
at 1300 F for 3 hr. 

It is believed that aluminum foil 
on fabric provides a good protective 
shield against radiant heat, but that 
the amount of reflectivity. and, there 
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located on nearby toilet leanto roof 


fore, the amount of protection af. 
forded, would decrease greatly with 
dirt accumulation on the foil surface. 
If such a radiant heat shield becomes 
discolored, it loses its effectiveness. 
Other materials than foil-on-fabrie 
should, therefore, be given consid 
eration. 

Several kinds of sheets have suf 
ficient reflectivity to warrant using 
them for radiant heat shields. Sheets 
of aluminum or a light gage 17 
chrome stainless strip, such as that 
used for auto trim, would be suit- 
able. The 17 chrome should be a 
cold rolled sheet having what is 
known as a No, 2 finish. This type 
will have sufficient reflectivity with 
out polishing and has high resistance 
to oxidation at high temperature. In 
most cases a fairly rigid shield is 


required, and this can be obtained 


by using corrugated sheets. 

Recent tests indicate that it would 
be advisable to experiment with 
shields of various designs. inasmuch 
as one that is suitable for one loca 
tion would not be suitable in another 
place. When selecting material for 
radiant heat shields. care should be 
taken to avoid materials that oxidize 
readily when exposed to high tem 
peratures, 

The problem of controlling radiant 
heat should continue to be = given 
attention. Studies could be made on 
the sustained reflectivity of various 
materials at prescribed conditions of 
temperature and dirt in order to de 
termine the proper kind of radiant 
heat shield for use in various places 

Mr. Small’s paper has opened the 
door to a large field of possibilities 
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which justify further study on ways 
and means for controlling radiant 
heat found in various industries. 


ALLEN D. Branpot, Chief Industrial 
Hygiene Engineer, Bethlehem Steel 
Co. Mr, Small’s paper of necessity 
is a very brief sketch of the subject 
matter. This is very unfortunate 
because any of the three aspects of 
the subject which he summarized so 
well might well occupy an entire 
session if covered adequately. Be 
cause the control of radiant heat by 
effective shielding 
spectacular results at such small cost, 
I should like to add a little to this 
phase of the subject. 

Even though the 
volved in radiant heat shielding are 


produces such 


rinciples in 
| | 


simple and well known to all of us, I 
will risk reviewing them briefly be 
cause experience has shown that they 
frequently are overlooked or ignored 
Almost all solid materials are es 
sentially opaque to radiant heat 
Even ordinary glass transmits only 
a small percentage of the radiant 
heat in the range of wave lengths 
normally encountered in industry 
Therefore. any 
placed between the object to be pro 


solid material if 
tected and all surfaces of elevated 
temperatures will prevent the pri 
mary radiant heat from reaching the 
object in question. However, most 
materials absorb most of this radiant 
heat, reflecting only little. and there 
by hecome heated the mselves 1 hey 
then become secondary sources of 
radiation and heat the object which 
Is being shielded. Thus, much of 
the good done by cutting off the 
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primary source of radiation is lost 
by virtue of the fact that the shield 
becomes heated and in turn heats 
the object in question by radiation. 
Obviously, then, the best shield is 
one made of a material that reflects 
the radiant heat to the primary 
source and does not become heated 
itself. As pointed out by Mr. Small, 
there are several readily available 
radiant 


which are good 


materials 
heat reflectors. 

So much for the first consideration 
in radiant heat control. The second 
consideration is that of keeping the 
amount of heat radiated by a shield 
to a minimum. The amount of heat 
radiated by a surface at an elevated 
temperature is a function of the tem- 
perature and of the radiating ability 
or emissivity of the surface, Obvi- 
ously, then, in addition to keeping 
the temperature of the shield as low 
as practicable, the shield should be 
made of a material having a very 
low coefficient of emissivity. Many 
materials approach a “black body” 
insofar as radiant energy is con- 
cerned; that is, they absorb almost 
100 percent of the incident heat and 
emit at a similarly high rate. By 
using a shield with a high coefficient 
of reflectivity on the side toward the 
source of heat and a low coefficient 
of emissivity on the side toward the 


object being protected, a double-bar- 
reled effect is accomplished — with 
the result that almost none of the 
radiant heat from the primary source 


reaches the object in question. 
Aluminum, for example, has a re- 
flectivity coefficient of about 0.95, so 
that the temperature of an aluminum 
shield not in physical contact with 
a hot surface will rise only relatively 
few degrees above room temperature, 
and in addition, it has an emissivity 
coefficient of only about 0.05, with 
the result that almost no heat is being 
emitted or radiated by it. Because of 
its unusual characteristics in this re- 
spect, its availability, its convenience 
in handling, and its relatively low 
cost, aluminum is a singularly good 
cheice for radiation shielding where 
interference with vision is of no con- 
cern, For windows or places where 
vision is important. special glass with 
unusually high reflective ability is 
now available. 

important that the terms 
‘emissivity’ and 


It is 
“reflectivity” and 
the significance of them be appreci- 
ated fully if heat shielding is to be 


‘ 


9? 


must be 


Also, it 


recognized that shielding is spectac 


of most value. 


ularly effective only against radiant 
heat. If the problem is one of heat- 
ing by convection, radiant heat 
shielding is of little (if any) value. 

A few suggestions may be helpful 
in indicating where and how radiant 
heat shielding should and should not 


be used: 

1) Radiant heat travels in straight lines 
in all directions from any hot surface, not 
only normal to the surface. Therefore, 
the shields must intercept all straight lines 
between the object to be protec ted and 
the hot surfaces. 

2) Do not have physical contact between 
the shield and the hot body if it can be 
avoided. If there is physical contact, the 
shield is heated by conduction and only 
one of the two available “barrels” is op 
erative, namely, the low emissivity. In 
addition, the ventilation between the hot 
surface and the shield is reduced or elimi- 
nated, with the result that convectional 
cooling of the shield is lost. Also, the 
hot body surface may increase sufficiently 
to cause rapid deterioration. 

3) Do not forget that a good shield is 
highly reflective. For this reason, shields 
installed to eliminate one condition may 
create another. For example, if shielding 
is installed near to and along a motor room 
wall to reduce the heat load on the wall 
caused by hot metal stored or handled 
nearby, the radiant heat load on the op- 
posite side of the hot metal is increased 
by the reflection from the heat shield. 

4) Never install shields in such manner 
as to interfere with the natural ventilation 
through the area. To do so might create 
a worse condition even if the radiant heat 
load is reduced because the heat from con- 
vection will increase. 

5) Radiation shielding is effective not 
only in increasing worker comfort, but 
also in increasing the life of motors, and 
other electrical equipment, and in reduc- 
ing the heat load on certain air conditioned 
crane cabs. 


We have used both 
shielding and reflective glass on mill 
pulpits with excellent results, The 
use of this special glass is of recent 
aluminum has been in 


aluminum 


origin but 
service several years on crane cabs 
and at several very hot operations 
as well as at the mill pulpits. The 
results are uniformly good in all in- 
stances where the heat load is pri- 
marily one of radiation. 

A few 


typical accomplishments. 


examples will illustrate 


By coincidence, a study was made 
of inside surface temperatures in a 
pulpit at a 54 in. mill when alumi- 
num had been installed in part. The 
pulpit straddles the conveyor between 
the soaking pits and the rolls. At 
the time of this study, aluminum had 
heen installed beneath the entire floor 


of the pulpit and up the side toward 
the rolls to the observation windows, 
a distance of about 36 in. from the 
floor. The observation windows were 
thick, shock-resistant glass which ter 
minated about 12 in. below the roof. 
The inside surface temperature of 
the roof was 95 to 105 F: of the 
floor, 95 to 100 F: of the wal! 
toward the rolls beneath the windows. 
85 to 90 F, and above the windows 
140 F. 
points of 
surface temperature of the roof which 


This provides two excellent 
comparison. The inside 
receives no primary radiant heat was 
a trifle higher than the floor beneath 
which ingots were passing regularly 
enroute to the rolls. The metal wall 
beneath the windows on the side 
toward the rolls which was protected 
by aluminum was 50 to 55 F lower 
in temperature than that on the same 
side of the pulpit but above the win- 
dows and unprotected, What this 
means in terms of heat exchange 
is that the unprotected wall was ra- 
diating heat at the rate of about 
56 Btu per hr per sq ft toward the 
occupants, while if the walls had 
all been at the temperature of the 
shielded wall, the occupants would 
have radiated heat at the rate of 
about 8 Btu per hr per sq ft toward 
the pulpit walls. 

In another instance, the installa- 
tion of aluminum beneath the motor 
of a 48 in. shear crane improved 
the life of the motor a great deal. 
Before the installation of the alu- 
minum, the motor was replaced on 
the average of once every six weeks. 
Since the installation, it has gone two 


years without replacement. 


Since the bulk of the heat load 
at many hot operations in the steel 
industry is produced by radiation, 
appropriate shielding provides a sin- 
gularly effective and economical 
method of protecting men and ma- 
chines from exposure to unnecessary 
heat loads. Radiant heat shielding 
furnishes the engineering and oper- 
ating personnel in steel plants with 
an excellent tool for decreasing main- 
tenance costs of certain equipment 
and for removing some of the sag 
from the hot production 


curve, 


weather 


Greorce KF. Hares, Jr.. Industrial 
Hygiene Foundation, Mellon Institute 

The scientific engineering think- 
ing behind the development of venti- 
lating and air conditioning systems 
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FABLE A—RELATIVI 


CONTRIBUTIONS of radiation and 
convection to the total heat load imposed on man 


TABLE B 


REDUCTION IN RADIANT heat load by simple 
screening (single sheet of aluminum foil) 
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is very impressive, but the appli 
cation of these systems to the control 
of industrial heat leaves 


much to be desired. 


exposure 

These systems 
too often neglect adequate consid- 
eration of the radiant heat, which is 
responsible for approximately two- 
thirds of the heat emanating from 
hot surfaces. It is absolutely neces- 
sary to distinguish between radiant 
heat and hot air because entirely 
different methods are required for 
their control. Hot air, we know, 
can be controlled by ventilation or 
air conditioning—radiant heat can 
only be controlled by screening or 
insulating. 

Of all the uncomfortable heat ex- 
posures I have experienced in the 
steel and glass industries, I have 
seldom seen a case where radiant heat 
was not the major offender, yet 
thousands and thousands of dollars 
are spent year in and year out treat- 
ing the hot air which usually ac- 
counts for less than one-third of the 
total heat load imposed on the man 
anvway. | have seen Cases where 
it was obviously ridiculous to provide 
more general ventilation and so local 
mancoolers were improperly installed 
blowing 90--110 F air directly over 
the man at velocities as high as 1500 
fpm: still the heat. 
was the major offender. continued to 


radiant which 


blaze on entirely uncontrolled. 

Body heat balance is a physiolog 
ical requirement for health, and the 
human body, like a physical body. 
lends itself to the analysis of this 
balance, 

There are four environmental fac 
tors which influence the interchange 
of heat between the body and envi 
ronment and they are: (1) the air 
temperature; (2) air velocity; (3) 
air humidity and (4) mean temper- 
ature of the solid surroundings. To 


properly evaluate an industrial heat 


exposure an ordinary mercury ther- 
mometer. shielded from the radiant 
heat, will measure the true air tem- 
perature; a variety of meters are 
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available for measuring the air ve- 
locity; a sling or aspirating psychrom- 
eter will measure the humidity and 
a globe thermometer will measure the 
mean temperature of the surround- 
ings. It is then possible to determine 
the relative contributions of radiation 
and convection to the total heat load 
imposed upon the man. 

Table A presents such an evalu- 
ation made by the Industrial Hygiene 
Foundation of industrial heat ex- 
posures in the glass industry. From 
such an evaluation, an_ intelligent 
and practical heat control program 
can be planned, 

To supplement this work, an ex- 
perimental heat 
program was carried out on 
heat exposures. These results are 
shown in Table B. The radiation 
screens used were of the reflective 
type consisting of nothing more than 
aluminum foil tacked onto light 
wooden frames. The screens were 
then placed, wherever possible, be- 
tween the man and the heat source 
and the improvement in environment 


screening 
these 


radiant 


measured. 
A reduction of 50 
load was effected 


75 per cent in 
the radiant heat 
by these simple and rather crude 
screens. To achieve an equivalent 


improvement by ventilation would 
have been impractical. requiring ap 
proximately a 30 F drop in air tem- 
perature, 

The importance of distinguishing 
heat and hot air 


hetween radiant 


cannot. be overemphasized in the 
planning of a control program for 


industrial heat exposures. 


Joun H. Crarke, Staff Engineer, 
Standard Oil Co. of Indiana Be- 
cause of the limited design informa- 
tion available on the subject, the 
Association of Iron and Steel Engi- 
neers is to be congratulated for 
scheduling this very fine 
Heat Relief in 


pleasure to be able to comment on 


paper on 
Industries. It is a 


the paper. 
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As a member of the Technical 
Advisory Committee on Industrial 
Ventilation of the American Society 
of Heating and Ventilating Engi- 
neers, as are Mr. Small and Dr. 
Brandt, I am keenly interested in 
the subject at hand. Spot cooling 
is one of many studies being spon- 
sored by our committee, and it is 
our hope that the new calorimeter 
room which was recently completed 
at the ASHVE’s laboratories may be 
made available in the not too distant 
future for extending the known in- 
formation on this subject. Practi- 
cally all of the research information 
available at present on spot cooling 
is the result of projects carried on 
for the Navy Department during the 
last war. 

Mr. Small’s data on the value of 
radiant shields are very impressive. 
With proper consideration, most of 
us can find applications where shield 
ing would materially improve the 
working conditions. For instance, in 
a blacksmith shop application, shields 
were placed around the heating-up 
furnaces. This not only resulted in 
remarkably improved working con 
ditions, but also improved the opel 
ation of the canopy hoods over the 
furnaces with respect to the removal 
of heat and fumes. Any other means 
of dissipating heat in the 
would have been a failure. 

The heat shielding 


brings up another item which could 


spar of 
question of 


he explored with very beneficial re 
sults. That is the matter of clothing 


A tremendous. amount of research 
has been done on this subject (again 
largely the result of projects for the 
armed services) and this knowledge 
can be applied to the problem of 
workers in hot industries. Properly 
selected clothing would increase the 
body heat loss by convection and 
evaporation and would reduce the 
radiant heat load to the body. Addi- 
tional relief may be provided in ex 
cessively hot working areas by plac 
ing a wet towel around the shoulders 


9% 





RADIATION SHIELDS in place on furnace buckstays 


as suggested by Dr. L. H. Newburgh 
of the University of Michigan. | 
tried wearing a wet, open weave sun 
hat on several occasions and found 
the relief to be well worth the trying 
When Mr, Small’s company can spin 
aluminum as Corning does glass or 
DuPont does nylon, perhaps we can 
solve this problem with aluminum 
suits. 

Mr. Small’s data on spot cool. 
ing are also very informative, al- 
though I believe that 
cooling should be used with caution 
and only in applications for which 
it is best suited. The use of man- 
cooler fans, in my opinion, should 
actually be discouraged because there 
are very few places where the ambient 
heat level is low enough to permit 
any benefit from then: because they 
simply stir up air that is at ambient 
temperature. The advantage of a 
duct system is that it can bring the 
air to the worker, each worker if 
desired, at little increase over the 
outdoor temperature, (2 to 5 deg 
maximum) and at velocities that are 


While 


roof supply fans, discharging down 


of value in removing heat. 


ward, are better than the mancoolet 


4 


evaporative 


fans, they suffer from the lack of 
a duct distribution system and should 
be used only where it can be deter- 
mined that they will be of appreci- 
able value. 

Spot cooling with outside air is 
very beneficial even at high ambient 
levels of temperature and radiation, 
as is evidenced by the thousands of 
applications providing tolerable 
working conditions in the ships of 
the Navy, Army, Coast Guard and 
Merchant Marine. 
other such installations giving very 
It is true 


There are many 


gratifying results ashore. 
that there is a penalty for cooling 
the body by the evaporation of sweat 
but the dehydration effect can be, 
and is, counteracted to some extent 
by the use of water and salt tablets. 
Outside air at low relative humidity 
and high velocity can remove about 
four times as much heat or more by 
evaporation from the skin as an 
evaporatively cooled system would re- 
move by convection. Actually, if the 
radiation load is high or the activity 
considerable, the body will be in the 
zone of evaporative cooling in either 
case, and sweating will occur. 
Obviously, an evaporatively cooled 


system will be of greater value at 
high radiant and high temperature 
conditions and will have a higher 
plateau of effectiveness at which it 
can maintain tolerable working con 
ditions. Consequently, the applica 
tion of evaporatively cooled spot 
cooling installations in the metals in- 
dustries is certainly a good one. But 
such systems cannot be used with 
success in industries where the hu- 
midity is high. such as tire molding 
rooms and laundries. There is also 
a penalty on the human organism for 
working in highly humid atmos 
pheres, and even if the ratio of out- 
side to evaporatively cooled air is 
kept to 20 pereent, as recommended 
by Mr. Small, trouble would be en- 
countered, Also. in multi-story 
buildings. or single story buildings 
of low ceiling height and where 
there is a high worker population. 
the spol cooling air may need to be 
100 percent of the air moved through 
the building. 

Mr. Small has mentioned some of 
the drawbacks to evaporative cool 
ing. It should also be noted that 
the resultant high humidity will 
cause rusting, which is particularly 
undesirable where there are precision 
instruments or machinery in the area. 
One plant which I visited had so 
much difficulty with icicles forming 
in the winter from the exhaust air 
discharges and window condensation. 
as a result of the high humidity 
maintained in their plant, that the 
street in front of the building had to 
be roped off for the safety of pedes- 
trians. Further, the maintenance of 
these systems is high and this should 
never be overlooked when consider- 
ing such systems. 

There is another item to be noted 
with regard to evaporative cooling. 
Any installation of this sort will fail 
if it is provided on the basis of gen 
eral ventilation unless the internal 
building load is so small that the sys- 
tem can actually lower the inside air 
temperature appreciably when the 
outside air temperature is at its sum- 
mer maximum. This is seldom pos- 
sible. Air changes and temperature 
rise are meaningless in working areas 
of high dry bulb and radiant tem- 
perature unless accompanied by ade- 


quate air movement, and the 300 fpm 
quoted by Mr. Small is certainly the 


minimum. 


Mr. Small has mentioned the use 
of louvered outlets to obtain direc- 
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Such 


direction and volume control are es- 


tion of the air to the worker. 


sential, and can also be obtained by 
means of flexible hose, slot outlets. 
(provided with a slipjoint if desired 
to change the direction of discharge). 
punkah louvers (a ball with a cylin- 
drical hole through the axis, fitted 
into a socket plenum), or by the 
Navy type “E” directional outlets. 
I prefer the latter in my work. 

In selecting the type and size of 
outlets, it should be kept in mind 
that small nozzles and slot outlets 
have high induction ratios and con- 
sequently lose their effectiveness in 
a short distance because of decreas» 
in velocity and increase in tempera- 
ture. The advisability of large out- 
lets is indicated by the large 15,000 
cfm outlets which Mr. Small men 
tioned as being used for their Lafay- 
ette remelting building. At the 2000 
fpm discharge velocity quoted, this 
would be equivalent to 36 in. diam- 
eter outlets. The large size of the 
outlet was undoubtedly a great con- 
tributing factor in its success. In my 
own design, I usually use 12 or 14 
outlets 
close as possible to the worker, or a 


in. directional located as 


minimum of 4 to 6 ft. 

The practice of the Navy Depart 
ment for installations aboard their 
ships may be of interest. The Navy 
specifications require that 2000 cfm 
per man be provided at each operat- 
ing station at velocities of 2500 to 
3500 fpm, through type “E” 
(directional 
dampers). The outlets are required to 
be located 3 to 5 ft from the watch- 
stander and to be so arranged as to 


outlets. 


outlets with volume 


make it possible to blow the air on 
the watchstander’s torso. Laboratory 
tests made by the Navy at the 
ASHVE laboratories indicated that 
the subjects did not object much or 
show unusual reaction to 76 and 88 
F air jets at velocities of 1000 to 
2000 fpm during a 4 hr period. At 
velocities of 3000 fpm, and more 
particularly at 5000 fpm, the sub- 
jects became very much annoyed or 
distressed as time passed and would 


step out of the air blast occasionally 
into the hotter air surrounding this 
blast. 


The author has mentioned another 


item particularly deserving of com 
ment and that is regarding the use of 
high duct velocities. High duct ve- 
locities will not only hold down tem- 
perature pick-up but will also permit 
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a substantial saving in the cost of the 
installation. Good duet 
keeping with the high velocities is es- 
sential. It may be of interest to know 
that there are numerous high velocity 
supply air ventilation systems operat- 


design in 


ing with complete success in ofhces. 


department stores and __ industrial 
buildings. These velocities are as 
high as 4000 fpm for the office and 
department store buildings and as 
high as 6000 fpm for industrial 


uo 
buildings. 


Whatever system or design is used. 
it is essential that it be designed 
properly for treatment at the source 
of the trouble. as indicated by Mi 
Small, either by shielding, natural 
exhaust (if satisfactory), mechanical 
exhaust or spot cooling, The system 
must also be installed correctly (in 
cluding balancing and putting the 
system in proper working order) and 
must be maintained properly at all 
times. It would be helpful to the 
workmen to explain how the system 
is supposed to work, and to provide 
them with adequate operating in 


structions, 


Bartitetr R. SmMaui The admoni 
tion by Mr. Clarke to guard against 
causing high room relative humid 
ities as a result of evaporative cool 
ing is important. As an illustration. 
when motor rooms or engine rooms 
are shut down, the evaporative cool 
ing should immediately be stopped. 
because 70 percent relative humidity 


could soon develop. 


But the majority of installations in 
heavy industry serve small areas and 
usually produce only one to four ait 


changes per hour of washed air in 


terms of total cubical contents. In 
fact. with the so-called split system 
suggested, the ratio of raw outside 
air to washed air would be in the 
order of two or five to one, with the 
general humidity increase hardly pet 
ceptible when the mill is in opera 
tion, 

The question is frequently raised, 
as Mr. Clarke suggests, whether pre 
vailing high humidities caused by 
bodies of water and valleys will nulli 
fy the 


advantages of 
This would be true if the 
temperature in the mill is as low as 


evaporative 


that outdoors. But a condition of ab 
normal heat is the problem at hand 
and the 10 to 20 deg temperature 
elevation produces a 20 to 30. pet 
cent reduction in relative humidity 
so there is considerable leeway to re 
ceive moist air. In fact, one em 
ployee remarked that the moist air 
supply was just what was needed be 
cause of the dry heat. 

Mr. Enlind points out the need of 
sustained reflectivity for radiation 
shields, realizing that fumes and the 
condensation of vapors with at 
tendant dust adherence that can pro 
duce a build-up of successive layers 
will reduce the value of one or both 
faces. However, demountable sheets 
are easy to replace at one or two 
year intervals, if necessary, and the 
scrap value is excellent. Fortunately, 
common types of airborne dust de- 
posits on a reflective sheet in a verti 
cal position have been found to gen 
erally cause only negligible harm in 
the infrared range of wave lengths 
The eye may be a good judge in ap 
praising the reflectivity of a surface 
for visible light. but cannot evaluat 


the infrared radiation characteristics 


CHICAGO BUILDING TO USE RIVER WATER FOR CONDENSING 


THIRTY-FOUR HUNDRED TONS of cen- 
trifugal refrigeration will air con- 
dition the 41. story, $10 
building of the Prudential Insurance 


million 


Co. of America now under construc 
tion in Randolph St 
just east of Michigan Ave. — Esti- 


mated cost of the air conditioning 


Chis ago at 


installation, which will circulate | 
million efm of air, is $314 million. 
Water 
about three blocks away, will be used 
Other Chicago build 


from the Chicago river 
for condensing. 
ings nearer the river have used the 
Prudential 


same scheme, but the 
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building will be the first to convey 
the water such a distance for con 
densing purposes. 
Through a 30 in. concrete pipe 
line 18 ft under a private right-of 
way. 8500 gpm of water will | be 
pumped to the building. Disposal 


of the 


through a 5 ft, 6 in. diameter con 


condensing water will be 


crete storm sewer now under con 
struction. The sewer will serve other 
buildings in a six-square-block area 
and will also handle rainfall. 


Naess & Murphy, Chicago, are the 


architects 





Navy’s New Submarines 


By Howard S. Dewey 


To THE INDUSTRIAL plant exhausting 
heated air and replacing it at a 
price in the form of coal, oil or 
gas fuel, the economy found in heat 
transfer as practiced on one of the 
Navy's newest submarines should be 
of particular interest. 

A simple explanation of the pur- 
pose of the system is this: It is a 
heat transfer system. In use on a 
submarine, unwanted excessive heat 
is extracted from those compartments 
where there is a constant heat source 
both summer and winter and trans- 
ferred through the action of the 
“Freon” and chiller to those spaces 
which require heat via the “Freon” 
heater and hot water system. 

In this manner and contrary 
to the old system, which simply re- 
moved excessive heat and discharged 
it overboard through the salt water 
condenser the heat is used else- 
where. 

Air conditioning and heating the 
first submarines to be built since 
World War II [six, starting with the 
U.S.S. Tang (SS 563), recently com- 
missioned| present something of a 
problem a problem which is 
complicated by the snorkel tube down 

Mr. Dewey has had several years of ex 
perience as an engineering officer in sub 
marine service, 


96 


.... are air conditioned with a 


system that also saves the heat for use. 
Idea has possibilities in industry 


which all air for ventilation and the 
diesel engines enters the submarine. 
Also, it was desired to eliminate the 
old type d-c electric space heaters 
which required too much space and 
electricity, Cooling as originally 
done with “Freon-12” cooling coils 
had been satisfactory, but more cool- 
ing is needed, A more efficient 
means of both cooling and heating 
was thus desired without adding ex 
tensive and space-stealing piping and 


machinery. 


Air Conditioning 

Serves Dual Role 

This has been done with an air 
conditioning system which serves a 
dual role. The compressor takes 
heat from its source (one or more 
cooling coils) which are absorbing 
heat and thus performing cooling 
or dehumidification duty, and raises 
its level just as in the cooling cyele. 
This heat is then transferred to fresh 
water heaters, via the refrigerant 
eas, and hence is retained for use 
inside the submarine. 

The system consists of a six cylin- 
der (18 tons naval rating) com- 
pressor which discharges to either 
its heater (if on the heating cycle) 
and/or to the salt water condenser 


(for the cooling cycle). The liquid 
then goes to a receiver and_ then 
through a_ heat exchanger to the 
liquid manifold, a single cast block 
containing the expansion valve, stop 
valves, bypass valve and solenoid. 
the pressure drop, the 
liquid heat from — the 
fresh water chiller, evaporates and 
returns to the suction side of the 


Following 
extracts 


compressor where the cycle is re- 
peated. Regardless of whether the 
unit is performing heating, cooling 
or both, the refrigerant liquid is al- 
ways routed through the chiller in 
order to obtain evaporation. 

The equipment for heating the air 
consists primarily of a fresh water 
circulating system piped to deliver 
water from the “Freon” heater to 
the four heating coils in the sub- 
marine’s 
back to the “Freon” 
hot water pump. 
heated by means of the “Freon” dis 


charge gas water heater. 


living compartments and 
heaters by a 
The water is 


Also indirectly involved with the 
heating equipment is the condenser 
water regulator valve and the pneu- 


control which com 


matic system 
pletely and automatically controls the 
amount and the distribution of heat- 


ing and cooling being performed 
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THE NEED FOR air conditioning is indicated in this interior view of 
another type of submarine. (Official Navy photo) 








l 
| ais L 


( “Freon” Heater 


Ls, dl 











> Fresh Water Lines 





To Heating Coils 








somone acum | 


( Condenser 


CH) 5 








. Sah; Py 
~~ Sa/t Water Lines 
- To Sea 








Heat 
Exchonge Manifold 





Ligu 


ee 





: ye Suction 
Discharge 








Compressor 





Cooling A 
Coils ~ 


Chiller (Fresh. water) ) 
Hig STEN OED gil 
J 




















NEW SUBMARINE AIR CONDITIONING system plays a dual role, 


conserving heat removed from some compartments for heating other spaces, 


as described in the text 

In operation, when heat is desired 
the compressor discharge pressure is 
increased from approximately 125 
psig to approximately 136 psig. The 
condensing temperature at the higher 
pressure is higher than at the lower 
pressure and due to the change in 
compression ratio an increased quan 
tity of heat is available. The com 
pressor of course is continuing to 
take its suction from the chiller, for 
cooling elsewhere or for dehumidifi 
cation. 

This change in discharge pressure 
is accomplished by reducing the flow 
of water through the condenser. The 
flow of water is controlled by means 
of a water regulating valve and the 
operation of this valve is controlled 
system. 


by the pneumatic control 


The valve also acts as an ordinary 


Heating. 
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water regulating valve to maintain 
a constant condensing pressure at a 
required setting regardless of water 
temperature. 

(In a case where air coolers are 
used there would or could be a dam 
per control or a control of the venti 
lating blower.) 

The hot water pump is put into 
water 


operation, circulating fresh 


through the discharge gas water 
heater and through the heating coils 
The fresh water of the 


heating system becomes the condens 


as required, 


ing medium for the “Freon” system 
during the heating cycle. 

The heat from the “Freon” is 
transferred to the fresh water of 
the hot water circulating system and 
is thus retained inside the vessel in 
stead of being discharged overboard 
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by means of the salt water system 
as is done when cooling alone is re 
quired. The heated water is cireu 
lated to the four heating coils The 
discharge gas water heater functions 
both as condense and water 


heater; the liquid “Freon” drains 
from the water heater to the liquid 
receiver of the system, from there it 
flows through the liquid manifold to 
the water chiller and back to the com 


pressor lo repeal the eycle. 


Flow of Gas 

Is To Heater 

The flow of compressor discharge 
gas when heating is required is to 
the heater rather than to the condens 
er because the main flow of con 
densing (heat absorbing) medium is 
through the discharge gas water heat 
er and not the condenser. ( ompres 
sor discharge gas fills the water 
heater and the condenser. The 
discharge gas remains in the con 
denser in an equalized condition with 
little or no flow of gas or heat to the 
condenser because there is no ap 
preciable flow of condensing medium 
through it. The condensing medium 
in the “Freon” condenser is salt 
water and the flow of this water is 
reduced to a minimum by means of 
the pneumatic control system and 
the water regulating valve when 
heating is required 

Cooling alone is much simpler 
It is briefly described to fill in the 
picture When cooling is required, 
the cooling coils absorb heat from the 
air within the ship to lower the 
dry bulb temperature and to con 
dense moisture, lowering the wet bulb 
temperature, 

The chilled water 


pumps in turn gives up its heat to 


circulated by 


the “Freon” inside the water chiller. 
The heat-laden returns 
through the refrigerant system suc- 
tion lines to the compressor, The 
raises the temperature 


“Freon” 


compressor 
level of the “Freon” so that the 
heat can be transferred to the con 
densing medium, the salt water con 
denser or to the heater if heating is 
also required. The “Freon” gas 
is liquefied during this process. The 
flow of compressor dise harge gas if 
on the cooling cycle alone will be to 
the condenser rather than to the dis 
charge gas water heater because the 
main flow of condensing medium is 
through the condenser and not the 


water heater 
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THIS SIMPLIFIED FLOW SHEET shows chemicals production by coal 


hydrogenation 


The Fuel Situation 


By Kalman Steiner 


SIGNIFICANT developments in our 
fuel situation last year included in 
creased mechanization of coal min 
ing, charring of coal and lignite, 
Canadian crude, the tidelands oil 
resources, bulk liquid fuel storage, 
These were 


and nuclear energy. 


commented in the January 


HPAC, 


Progrevs in 

. . . 

Synthetic Fuels 

During the year 1952 the Secretary 

Mr. Steiner, of C. Hoffberger Co., Balti 
more, ts a member of HPAC’s board of 
consulting and contributing editors. He 
has written widely on fuels and fuel 
hurners from a= bhackground of much 
practical experience and careful study 
In recent years, he has summarized the 
fuel situation in each January issue of 
HPAC, This supplements last 


month's, 


article 


OF 


a Carbide and Carbon Chemicals plant 


HPAC’s annual round-up of where we 


stand now, what developments are 


underway, how the future looks 


of the Interior made public the report 
of Ebasco Services, Inc., the consult- 
ing firm that had been retained to 
make an independent audit of manu- 
facturing costs in a proposed 30,000 
bbl per day synthetic liquid fuels 
plant, based on methods of coal hy- 
drogenation developed in the demon- 
stration plants operated by the Bu- 
reau of Mines for some years in 
Missouri. “Ebasco’s evaluation in- 
cluded a detailed study of two im- 
portant items of construction costs; 
an extensive analysis of six major 
operating cost factors; a compre- 
hensive study of the marketability of 
chemical products; and an investiga- 
company-financed housing 
requirements.” [from Synthetic Liq- 
uid Fuels, Annual Report of the See- 
1951, is- 


tion of 


retary of the Interior for 


1952. 
gations 4865. | 
The report that the 
Ebasco studies supported many of 
the important cost factors previously 
estimated by the bureau. The bureau's 
original estimate had been an annual 
production cost of $53,199,500 in- 
cluding depreciation; Ebasco modifi- 
The an- 


sued July Report of Investi 


indicates 


cation shows $58,753,500. 
nual value of fuels and chemicals. 
including gasoline at lle per gal, 
had been originally estimated by the 
bureau at $79,859,000; as modified 
after the Ebasco findings it is $76.- 
180,700. For rate of return on 
equity capital the first estimate had 
been 6.98 percent; modified, it is 
$59 percent. 

The National Petroleum Council 
took issue with the conclusion that 
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NPC 


interprets the figure to show that the 


basco supported the bureau. 


net cost of gasoline, after allowing 
for financial charges and byproduct 
revenue, would be 28.le per gal. 
However, NPC had itself made an 
original estimate of production costs 
at 41.4e per gal.; so Ebasco, it con- 
cedes, strikes a compromise figure. 


The National Security Resources 
Board took no official position re- 
garding synthetics. but recommended 
to the President, as a result of release 
of the Paley report, the appointment 
of a special group to study synthetic 
fuel possibilities. Dr. Robert E. 
Wilson, board chairman of _ the 
Standard Oil Co. 
“since it will be much 


(Indiana) com- 
mented that 
more than a decade before synthetic 
fuels from any of these routes (hydro 
Fischer-Tropsch, shale) 
can really compete with petroleum, 
the interim should obviously be spent 
on pilot plant and other small scale 


venation, 


development work, aimed at improve- 
ment of the processes for converting 
both coal and shale. 
plants probably would be obsolete 
before they 
would cost many times as much as 


Large scale 
were completed, and 


an intelligently planned research 
program which would give informa- 
tion of more real value.” On the 
other hand, Reese H. Taylor, presi- 
dent of the Union Oil Co. of Cali- 
fornia, stated at a meeting of the 
Texas Mid-Continent Oil and Gas 
Association that production of shale 
oil on a commercial basis is closer 
to realization than many people ap- 
preciate, and that any substaniial in- 
crease in cost of producing petroleum 
or any further economies that might 
be developed in oil shale processing 
would bring the two raw materials 
pretty well in line. 

1952 and late 1951, a 
series of patents were granted by the 
uo. 3. 
tegrated gasification electro-chemical 


During 
Patent Office covering an in- 


system, embodying a process for con- 
verting coal directly into electricity 
without necessity for boiler or gen- 
erator. The fuel is reacted with 
steam, as in older gasification sys- 
tems, to produce carbon monoxide 
and hydrogen. These gases are in- 
troduced into gas cells at high tem- 
perature, somewhat resembling stor- 
age batteries, where electro-chemical 
action results in oxidation of the 
gases and the concurrent production 


of electric energy. The process is 


FIRST KNOWN USE OF electric 


sented December 20, 1951, by these 


power from atomic energy was repre 


light bulbs at the AEC'’s National 


Reactor Testing station in Idaho, where the experimental breeder reactor 


was operated by the Argonne National Laboratory 


still in early development stages, wiih 
no immediate outlook for exploita 
tion. 

Announcement was made at the 
1952 annual meeting of the American 
Society of Mechanical Engineers of a 
new process developed in Germany 
for gasifying pulverized coal, to pro 
duce a fuel gas not unlike coke oven 
gas. Pulverized coal is gasified in a 
vortex or cyclone chamber. The 
system works at high temperature, 
making possible liquid slag removal, 


facilitating conversion of low grade 


coals, lignites and chars The proc- 
ess is a continuous one, with recireu 
lation of unconsumed fuel, involving 
the use of a preheated air stream at 


1100 F, 


ess is a valuable addition to the ex- 


It is said that this new proc 
isting but somewhat strained coke 
and gas producing capacity of Ger 
many, helping to meet a rapidly in 


creasing demand for fuel gas. 


Coal As a 
Chemical Raw Material 


The use of coal as a chemical raw 
material rather than as a fuel in 
creases rapidly. According to Bi 
tuminous. Coal Research, Inc. tis 
country is currently consuming about 
100 million tons of coal annually for 
production of coal chemicals, prin 
cipally in chemical recovery coke 
It is estimated that by 1975, 


if the proper technology continues to 


ovens. 


develop, we will use 129 million tons 
annually for coke and chemical by 


products, 135 million tons in making 
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chemicals and liquid fuels by hydro 
genation, 155 million tons for chem 
icals and fuel by the Fischet Trops h 
process, OVeT 5 million tons for mak 
ing synthetic ammonia, and about 4 
million tons for synthetic methanol 
(wood alcohol). 

The first of these coal-to-chemical 
plants is now operated by Carbide 
and Carbon Chemicals Co. at Insti 
tute, W. Va. It is called a pilot plant; 
it cost $11 million to erect and can 
process 300 tons of coal daily. If 
the plant comes up to expectations, 
the company expects to erect a series, 
up to possibly five, each to cost about 
$100 million and to have capacity of 
1000 tons daily per plant. This pilot 
plant employs hydrogenation to con 
vert coal to chemicals; the process 
can be made to yield gasoline, but at 
present the intermediate chemicals 
are more valuable and so the princi 
pal products today are such materials 
as phenols, benzene, toluene. cresols 
and many other organi chemicals 

Much coal ultimately may be uti 
lized without seeing the light of day 
by undergoing gasification while still 


The Bureau of Mines 


work al worgas, Ala... continues to 


in the mine 


establish the success of various new 
developments of underground linking 


of seams and gasification of the coal 


[The author makes grateful acknowl 
edgement of assistance in the preparation 
and review of this article by Dr. WL ¢ 
Schroeder and associates at the Bureau of 
Mines ind to others who have extended 


invaluable aid.| 





ONE OF THE THREE basic types of maintenance hangars designed for the Air Force 


Heating Airplane Hangars 


CERTAIN MODIFICATIONS made in the 
basic design of the Air Force’s new 
maintenance hangars, together with 
a study of local conditions, have led 
to important changes in the design 
of the various utilities for these struc- 
tures. The methods of heating these 
hangars, as well as other features of 
them, were described in some detail 
in the June 1952 HPAC. 

The modification of the basic de- 
sign which was chiefly responsible 
for changes in all the utilities was 
the elimination of the escape tunnel. 
This escape tunnel was replaced by 
a fireproofed stair tower leading from 
each shop to the main hangar roof, 
with reliance upon the outside shop 
towers as the avenues of escape from 
the building itself. It is expected 
that this method will provide an ef- 
fective (even though less convenient) 
escape from danger areas at a very 
substantial saving in cost. 

The adoption of this new feature, 
however, cancelled the access tunnel 
for all utilities. Water lines for do- 
mestic use and fire protection are 


100 


Staff engineers of the Kuljian Corp. — architects 

and engineers — describe modifications in the 

basic design of the Air Force’s new maintenance hangars 
and how the changes affect heating, other utilities 


now located generally along the cen- 
ter-line of the hangar and under the 
slab. All service branches are lo- 
cated within the shop areas, where 
the floor slabs are of normal thick- 
ness. 
Sprinkler 
have been 


system control valves 
reduced in number by 
combining adjacent systems under 
more liberalized rulings by the vari- 
ous agencies, and grouped inside the 
shop buildings instead of along the 
outside walls. This was accomplished 
with no loss in effective floor space 
by locating the group along the ele- 
vator wall. Road boxes are used to 
protect and provide access to do- 
mestic water supply branch valves, 


which are under the shop floor slabs. 


Elimination of Tunnel 

Affects Heating Design 

The most serious problem of dis- 
tribution that had to be solved was 
for heating. The cancelling of the 
tunnel eliminated completely all ac- 
cess for valving the radiant heating 
system: maintenance of steam, con- 


densate and hot water lines; and what 
was originally a simple solution of 
thermal expansion conditions. All 
parties concerned were reluctant to 
consider the use of underground 
steam and hot water piping, either 
through trenches or conduit, since 
either method would involve isolated 
manholes and provide traps for ex- 
plosive gases. As the lesser of the 
two evils, the Air Force relaxed its 
prohibition against overhead heat- 
ing pipes to permit the use of over- 
head mains. 

Further examination disclosed that 
although overhead steam and conden- 
sate lines were practical, portions of 
the condensate would have to be 
pumped from each shop. Further- 
more, the radiant heating system 
supply and return mains would have 
to be looped over the shops, thus 
resulting in many operating incon- 
veniences. 

Generally, each shop contained an 
elevator, and the elimination of one 
stair tower meant that there would 
be an isolated space between the ele- 
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vator shaft and the corner of the 
building. Elimination of the tunnel 
necessitated the relocation of the ele- 
vator pump from the tunnel level to 
the first floor. This isolated space 
is now used as a utility room, en- 
closing the elevator pump, conden- 
sate receiver and pump set, and zone 
radiant heating converter and cir- 
culating pump. Thus, the total floor 
panel area is divided into zones sur- 
rounding each shop, and heat is 
distributed to the shops by the one 
medium, steam. Condensate from 
all heating units drains to the shop 
receivers and is pumped back to 
the boiler room, thereby eliminating 
several pipe lines, and the pump for 
handling 100 percent condensate in- 
cluding installation and wiring is not 
much higher in cost than would be 
the minimum sized unit to handle 
the condensate from modulated steam 
supply. For obvious reasons, the 
equipment for the shop adjacent to 
the boiler room was placed in the 
boiler room, and the condensate re- 
turned directly to the boiler room 


pumping unit. 


Flexibility Provided 

for Local Choice 
areas 
where hangars are actually being 
installed proved that the advantages 
of radiant heating could not be fully 
utilized. To meet all these conditions, 
the government has provided a de- 


Subsequent experience in 


gree of flexibility in the local users’ 
For the plus 20 
deg temperature zone, radiant heat- 


choice of design. 


ing has been eliminated. For the 
zero zone, two designs are available 
100 percent air heating units, or 
a combination of air heating units 
and radiant heat. The minus 20 deg 
zone remains as originally designed. 
Here again, the zone utility room 
system proves its worth, since at all 
times each shop handles the same 
amount of heat per temperature zone 
regardless of the heating combination. 
Where no radiant heat is installed, 
the anti-icing equipment is also elim- 
inated. For the other type, the con- 
verters, pumps and piping were re- 
designed to consolidate all equipment 
’ within the boiler house, thereby free- 
ing the lean-to utility house of all 
heating equipment. 
No changes were 
storm drainage system, except that 
floor slabs were rearranged so that 
highway finishing machines could be 


made in the 
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used instead of the hand finishing 
formerly required, and the need for 
tunnel sump pumps is automatically 
eliminated. 

It was found that generally the 
hangars are to be located along the 
borders of airfields and projecting 
somewhat like a pier into the field 
area. Storm water on the end to- 
ward the field can generally be car- 
ried away through the field drainage 
system. However, since there is usu- 
ally no sanitary sewerage on the field 
side, the original split system (in- 
tended to keep the inverts as high as 
possible) would actually result in a 
lower invert in the necessary return 
loop. The two laterals were there- 
fore combined into one, and the dis- 
charge is now always to the end of 
the hangar nearer the sewer main. 

So many of the local users did 
not require full shop space that ad- 
ditional master plans were prepared 
which provided for one story shops 
initially, but with arrangements for 
future expansion to the full three 
This did not affect the utili- 
extent, with the 


stories. 
ties to any great 
exception that air heating units and 
electrical equipment normally located 
on the third floor shop roofs are, in 
these cases, relocated on the first floor 
shop roofs. 

In general, the review of the proj- 
ect has resulted in a design which is 
highly flexible and still retains a basic 
uniformity throughout the various 
sites, regardless of the users’ local 
modifications. 


Changes Made 

in Electrical System 

Changes were made in the electri- 
cal system of the hangars in order to 
save copper and as a result of modi- 
fications in requirements by the Air 
Corps. 

Electrical power is supplied to each 
hangar at the primary distribution 
voltage. The incoming primary is 
protected by an automatic oil circuit 
breaker which is located in the boiler 
house or utility room. A_ primary 
cable is carried overhead in stee! 
conduit from this oil circuit breaker 
to a substation located on the roof 
Each substa- 
tion consists of a 225 kva, three 
phase, dry type transformer with a 
secondary voltage of 240/416 volts 


of each shop tower. 


grounded wye for power distribution, 
and a 150 kva, 3 phase, dry type 


transformer with a secondary voltage 
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of 120/208 volts grounded wye for 
lighting distribution. Each trans- 
former is provided with a three pole 
group operated primary disconnect 


switch, three current limiting pri- 


mary power fuses, and a secondary 


air circuit breaker. The primary 
disconnect switch and secondary air 
circuit breaker are key interlocked 
to insure safe and proper sequence 
of operation. 

Power at 240/416 volts is distrib- 
uted from a fused distribution panel- 
board to the large motors and large 
power outlets. The small motors are 
fed in groups from circuit breaker 
panelboards which in turn are fed 
from the main fused panelboard. 

Lighting at 120/208 volts is dis- 
tributed fused distribution 
panelboard to the circuit 
breaker lighting panels. The 100 
amp outlets for portable lighting 
panels are supplied directly from the 


from a 
various 


fused panelboard. 

The power receptac les for supply- 
ing supplementary power were also 
changed. Three phase, four wire, 
120/208 volts, 100 amp floor outlets 
interlocked with a magnetic contactor 
are located at convenient points 
Wall outlets of the same size are also 
provided on the shop walls. How- 
ever, these wall outlets are located 
above the 4 ft, 0 in. hazardous lo- 
cation zone and are, therefore, not 
interlocked with a contactor. These 
120/208 volt outlets are for sup- 
plying power for portable lighting 
panels. Three phase, four wire, 240 
116 volts, 100 amp floor outlets in- 
terlocked with a magnetic contactor 
are provided for portable frequency 
changer motor generator sets. 

The electrically 
doors were changed to 416 volts. 


operated rolling 


The controls for these doors did not 
change. 

The general lighting in the hangar 
has been changed. Single high bay 
lighting units suspended from the 
roof trusses and arches are used. 
Alternate units of 1500 watt incan- 
descent and 400 watt mercury are 
used. Each unit is provided with a 


lowering disconnecting hanger so 
that they may be lowered to the floor 
for servicing. The average main- 
tained intensity of illumination in 


the hangar is about 25 footcandles. 

No changes were made in the fire 
alarm system, grounding system, 
shop lighting, or obstruction lights. 
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ANYTHING CAN HAPPEN 





The Pipe Line That 
Led To the Court House 


Poor piping layout for engine 


By C. T. Baker 
Consulting Engineer 


@ Almost anything can happen’ when 
you're in the engineering or contracting 
(or sales) ends of the heating, piping and 
air conditioning industry. The objective 
of this more-or-less regular editorial fea 
ture in HPAC is to discuss the many 
practical problems that need solving 
and ways to solve them. Mr. Baker dug 
into his files for this actual example of 
trouble which would never have occurred 
if a little commonsense had been used 
originally. The cost of maintaining the 
engine in service, before the piping system 
was revamped, was considerable. 


YEARS AGO, the owner of a 
power station 
service for 

industrial 


SOME 
natural gas 
that supplied electric 
several closely grouped 
operations found it imperative to in- 
crease the capacity of the plant be- 
extended demands for 


electric 


cause of 
power. 

To provide the required station ca- 
pacity, a 240 hp, natural gas engine 
driven, 165 kw, 80 percent power 
factor electric generator 
stalled. Both the engine and gen- 
erator were of the best in design 
and construction, 

Preliminary trial runs were made 
at part load, when the new unit was 
ready to go into service, and this 
was later increased to about 50 per- 
cent of full load. Overall perform- 
ance at this rating was satisfactory. 
However, in subsequent operation, 
running at or near full load, trouble 
developed because of an inadequate 
water supply to the cylinder jackets. 
Eventually, this resulted in damage 
to pistons and piston rings. The best 
of lubricating oils failed to help 
much in holding the piston and liner 
wear to tolerable limits. 
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was in- 


cooling water causes trouble 
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FIG.1 


The unit was frequently off the 
line for considerable 
length to permit replacement of worn 
and damaged parts particularly 
and performance 


periods of 


exhaust valves 
was very unsatisfactory. 

Water to the cylinder jackets was 
supplied from an elevated outdoor 
tank supported on concrete piers. 
The closed system of jacket cooling 
was not used instead, raw water 
from the cylinders was piped to a 
spray pond located some distance 
away and several feet below the cen- 
ter line of the water outlet manifold. 
Only one spray nozzle was used for 
handling this overflow which, at full 
load, should have been 80 gpm. 

After through this 
nozzle into the 


passing 


concrete storage 


basin, water was returned to the 


se 
Detail of 
Water Tank ¢ 
Outlet y 
To Cooling Pond 

” 
8 7 C.L, of Water Outlet Pipe 
aM 


CL. Water Inlet 


we 66a | to Engine Jacket 


| 
% 


| 
} Engine Room Floor 7 
: = TERRE EAA AION 
TOW vant 








BOTTOM OF TANK originally was only 5 ft, 8 in, above the floor 


elevated tower by a motor driven 
centrifugal pump. Fig. 1 shows the 
storage tank elevation above ground, 
as it stood when the new unit was 
first placed in Fig. 2 


shows the engine, generator and pip 


operation. 


ing layout in plan. 

Originally, the bottom of this 16 
ft high tank was only 5 ft, 8 in. 
above the floor. Fig. 1 also gives 
‘a very clear picture of the circuitous 
route of the supply line between the 
tank and the inlet to the 
jackets. 

Fig. 3 is an elevation of the inlet 


water 


and outlet water piping inside the 
engine room. At times, a part of the 
water from the jackets was used in a 
nearby laundry (indicated at “A” 
When the laundry was not 
nights and weekends 


Fig. 3). 


in operation 
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FIG, 2 


all water went to the spray pond. 
To reach the pond, it had to pass 
through about 10 ft of 2 in. pipe 
and fittings, as shown. 
The tabulation reveals the amaz 
features of the piping layout. 
N 


mete 4 « tl 


it 
oft 


Added to the friction of the pipe 


and fittings was, of course, the head, 


represented by the single spray 
nozzle which, with a flow of 80 gpm 
and 7 Ib inlet pressure, amounted to 
slightly more than 16 ft. It is evi 
dent from the overall piping layout 
that its installers proceeded “without 
benefit of clergy” and with the con 
fidence of ignorance to plan the 


cooling water piping system. 


Raise Elevation 
of Tank 
After a thorough check of the cool 


ing results of the system, a new chief 
engineer raised the tank to the ele- 
vation shown in Fig. 4, which placed 
the bottom of the tank 23 ft, 8 in. 
above the engine room floor. 

The supply line was shortened by 


re-routing it, as shown to the left 
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COOLING WATER for the 


| ebr uary 


—_— 50 ane ee eae ae 


With the 


elimination of several feet of pipe 


of the elevation (Fig. 3). 


and afew righi anvle elbows. the loss 
in head because of friction was great- 
ly diminished, and the troubles from 


cylinder over-heating disappeared 


i N 


FIG. 4 
ROOM 


PIPING IN THE ENGINI 
Part of the jacket water at 


times was used in nearby laundry 
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s” 


eo" es Ell 


engine was supplied from tank by circuitous piping 


While 


being 


these improvements were 


made, the owner placed an 
order and received a large shipment 
of repair parts exhaust valves, 
which he 


When de 


payment was made, the 


pistons, rings, eic. 


stored for future need. 
mand for 
owner refused. contending that his 


repair bills had been exorbitant ever 








FIG iAFTER 
CHECK of 


raised, as shown in this sketch 


THOROUGH 


results, the tank was 





since the engine had been put into 
service because the erecting engineer 
had advised him at the time of the 
installation that the water supply 
selected would be entirely satisfac- 
tory. He stated further that, had he 
known that the original elevation of 
the tank was not adequate to provide 
the necessary head, he would have 
raised the tank in the beginning. The 


Room Air 


THe Aim Conditioning & Refrigerat- 
ing Machinery Association recently 
issued a leaflet stressing the impor- 
tance of adequate wiring for room 
air conditioners. The following rules 
should be followed, says the ACRMA: 

1) Carefully follow the manufac- 
turer’s installation instructions as to 
wiring, fusing, ete. 

2) Be sure the characteristics of 
the available electrical power (vollt- 
age, alternating or direct current, 
phase, cycles) are suitable for the 
particular room air conditioner being 
installed. 

3) Check the power supply. For 
satisfactory operation, the voltage 
supplied to the unit should be within 
10 percent of the name-plate voltage. 

Voltage should be checked with a 
good voltmeter while the unit and all 
lights and appliances on the same 
circuit are operating. If the voltage 
is too high or too low, check over 
the power supply and the branch cir- 
cuit wiring. 

Phantom testers, which approxi- 
mate the effect of the room air con- 
ditioner, are available for obtaining 
a voltage indication without connect- 
ing the unit. 

1) Be sure the wiring to the unit 
is adequate. Wiring too small, or 
overloaded, is a potential fire hazard 

so make certain that the branch 
circuit serving the unit is properly 
sized. Units under 34 hp can usual- 
ly be installed without difficulty on 
existing No. 14 gage circuits; larger 
units almost always require heavier 
wiring (No. 12 gage) or are applied 
on 230 volt circuits. 

Never use ordinary household ex- 
tension cords — the wire is too light. 
If an extension cord must be used, it 
should he of at least No. 14 gage 
wire or larger, depending upon the 
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upshot was that the manufacturer 
sued the owner for the cost of the 
repair parts. 

The writer was engaged to assist 
the defense lawyers in preparing the 
case and the trial lasted about two 
days. The verdict was in favor of 
the defendant. 

Looking over the history of this 
case, it is easy to see that had a 


requirements of the unit. The ex- 
tension should be as short as possible 
and have good connections. 

5) Be sure the electrical circuit 
serving the unit is properly and safe- 
ly fused for the job. 

6) Work closely with the local 
power company and city authorities. 
Be familiar with local regulations. 


HEATING OFFICES, OTHER 
AREAS WITH PLANT STEAM 
PLANTS OPERATING on steam 
sures of 100 lb or more can use the 
steam to heat offices and other areas 


pres- 


economically by using a thermostati- 
cally controlled system, according to 
Carl FE. Wigner, chief engineer of the 
Borden Co.’s Chestnut St. branch, 
Chicago, in a recent letter to the 
industrial division of Minneapolis- 
Honeywell, Philadelphia. 

“The 
system,” he said, 
components. They are a low voltage 
room thermostat, a low voltage pres- 
sure control unit (0-15 psi), and a 
1% in. low voltage spring return mo- 


thermostatically controlled 


‘ 


‘requires only three 


torized valve. 

“They are installed in this way: 
Connect the steam line, through the 
motorized valve, to the present heat- 
ing system. Then install the pres- 
sure control unit, tapping it into the 
line anywhere downstream from the 
valve. Wire the thermostat in series 
through the pressure control unit and 
motorized valve, and set the pressure 
control unit for 2 psi. 

“When the thermostat calls for 
heat it closes the contacts in the cir- 
cuit to energize the pressure control 
and the motorized valve; the motor- 
ized valve opens at the command of 
the pressure control and maintains 2 
psi steam through the radiator lines. 


little commonsense been used in lay- 
ing out the cooling water piping 
system no trouble would have re- 
sulted from over-heating of the 
cylinders. However, it is typical of 
too many troubles that 
come over the horizon. Most of 
them could be avoided if proper con- 
sideration were given the laying out 
and installation of equipment. 


operating 


Conditioners Need Adequate Wiring 


As the demand for heat is satisfied. 
the thermostat breaks the circuit and 
the motorized valve returns to its 
closed position; it will remain closed 
until there is another demand for 
heat, when the process repeats.” 

He said that the system can be 
installed inexpensively and can be 
maintained at low cost. 


DETERMINING HIDDEN HAZARDS 
OF NEW PRODUCTS URGED 


THOROUGH INVESTIGATION of all new 
products by their manufacturers to 
determine whether or not there are 
hidden hazards to property and to 
the public was urged by John V. 
Grimaldi, director of the industrial 
division of the Association of Casu- 
alty and Surety Companies, who 
spoke at the annual meeting of the 
American Society of Mechanical 
Engineers. He said that “too often 
dangerous new products reach the 
market causing destruction to prop- 
erty, injuring the public or harming 
its health. Just as frequently, new 
products have damaged their manu- 
facturing plants and surrounding 
buildings or have injuriously affected 
employees.” 

Pointing out that the policy of 
“buyer beware” has changed to one 
of “seller beware,” Mr. Grimaldi 
said that “the question is not whether 
the manufacturer is right or wrong 
concerning the hazards of his prod- 
uct. He must know and be able to 
prove that his product is free from 
hidden hazards when any liability 
claims are made against him.  Al- 
though a manufacturer is not yet 
required to produce an ‘accident 
proof’ product free of both latent and 
recognizable hazards, he is often 
called upon to defend such suits.” 
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QUESTION OF THE MONTH 





Practical Pointers on 
Installing Radiant Heating 


THIS IS IN ANSWER to the questions 
on radiant heating, published in the 
(Juestion of the Month columns of 
the December 1952 HPAC, page 
109: 

a) 165 F to 180 F average boiler 
water temperature has been found 
satisfactory on hundreds of radiant 
heated installations in the eastern 
part of the country. As a matter of 
fact, with most oil fired installations 
using No. 2 oil, it was found satis- 
factory to use a reset control and 
vary the boiler water temperature 
between the limits of 100 F to 145 F. 


b) Pumps should be sized for at 
least a 20 F drop not only for prop- 
er temperature rise for the boiler 
but also for proper mixing action 
by three-way thermostatic valves. If 
the temperature drop is too small, 
mixing action will be sluggish and 
sensitivity of the instrument reduced. 
Some engineers use a 10 F tempera- 
ture drop for floor coils to obtain 
a more uniform surface temperature. 
This. 
tained by the 
pipes as well as the maintaining of 
low mean water temperatures and 
not by a 10 F drop. If floor panels 
are designed for an average of 105 
to 115 F mean water temperature, 
there should be no hot spots with 
20 to 25 F water temperature drop. 


however, can easily be ob- 


proper spacing of 


Thermostatically controlled three- 
way valves are essential regardless 
of the boiler water temperature 
maintained; however, they should be 
carefully selected for the proper 
characteristics. 

For example, with a boiler water 
of 200 F or higher and with the 
maximum desired flow temperature 
to radiant coils of, say, 120 to 125 
F, it is best to introduce a preblend- 
er which will maintain supply 
water to the three-way valve at a 
temperature not exceeding 140 F. 
This is necessary to increase the 
sensitivity of the outdoor controlled 
three-way valve. If preblending is 
not provided, it will be necessary to 
keep the hot water port of the three- 


way valve closed through 90 percent 


of the range of outdoor tempera- 
tures in order to maintain a low 
enough blended water temperature; 
otherwise. overshooting or huntine 
will occur. This naturally will re- 
quire a greatet change in outdoor 


lemperature to corre 


produce a 
sponding change in water tempera 
ture than is normally 
c) it is 


almost always strainers are installed 


expec ted 
unfortunate that while 
in front of steam regulating valves, 
reducing valves, ete. they are often 
omitted on controls and pumps on 
hot water systems. This is mostly 
due to the misconception of — the 
“closed system”. While undoubtedly 
very Jitthe dirt will find its way into 
the system after it has been thor- 


cleaned, | have removed 


oughly 
such items as rags, cords, gravel. 
either 
screens or from 
bodies “after the system had been 
flushed.” 
ence that continuous cleaning is de- 
sirable for at least a month after 
installation and vearly thereafter. 
d) The best method of boiler 
piping (in my opinion) seems to be 


from strainer 


three-way valve 


screws, etc., 


It has been our experi- 


to provide a special boiler fitting 


which will assure that entrapped or 
liberated air in the boiler will find 
its way to the expansion tank. A 
liberal size boiler header or entrance 
pipe is helpful. 

e) Compression tanks should be 
rated on EDR capacity and not on 
gallonage alone. 

f) There are a number of books, 
treatises, pamphlets and manufac 
turers data on the market which 
seem to he adequate to cover certain 
specialized fields of application for 
which they were intended, but we 
have found that a basis for com 
plete design of a radiant heating 
system must take into consideration 
unheated and total mean radiant tem 
peratures which play an ex 
tremely important part in the heat 
output of panels and must limit 
water temperatures to achieve com 
fort and low, even surface tempera 
tures especially for floor coils. 
It must further take into considera 
tion the type of covering used for 
floors and the bury of pipes. 

gr) Boilers should be equipped 
with ASME rated safety relief valves 
based on Btu capacity and no relief 
valve should have more than 1,000,- 
000 Btu per hr rated capacity, in 
my opinion. If boiler ratings are 
higher, as many relief valves as are 
necessary should be 
Rosert Stevens, Manager, Engi 
neering Dept., Sarcotherm Controls, 


used.—-T. 





else does 


answer to a published question. 
Editors, Heating, Piping & 


) 


Chicago 2. 


asked recently: 





“HOW DO I CHOOSE BETWEEN 
‘PACKAGED’ OR ‘CONVENTIONAL’ BOILERS?’’ 


If you don't have the answer to a problem, chances are someone 
or can be helpful on part of it. 
HPAC’s Question of the Month “idea exchange,” where questions on 


heating, piping and air conditioning are asked and answered. 

You are invited to contribute a question for publication, or an 
. . Please address your reply to the 
fir Conditioning, 6 N. Michigan Ave., 


Here's a question a number of engineers and contractors have 


“I know that both packaged boilers and conventional or ‘built up 
boilers for heating industrial and other large buildings have their re 
spective advantages and disadvantages. 
one or the other must be the correct choice. 

“Informed comment on when and when not to use either type, with 
the reasons briefly given and with actual examples cited, would I am 
sure be of interest to many of HPAC’s readers.” 


That's the purpose of 


For a specific installation, either 
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DATA SHEET 





Depreciation Rates for 


Air Conditioning and Heating 


Buccetin “FE” (revised January 
1942) of the U.S. Treasury Depart- 
ment’s bureau of internal revenue 
(for sale by the Superintendent of 
Documents, Washington 25, D. C., 
for 30 cents) contains information on 


Air conditioning 
Air conditioning systems 
Large -over 20 tons 
Medium —5 to 15 tons . 
Small. under 5 tons 
Air washer. (See Dehumidifier.) 


Compressors 

Refrigerating ........ 

Air for pneumatic controls 
Condensers 

Shell and tube 

Double pipe 

Evaporation 


Coolers, water—tank and coil 
shell and tube 
Dehumidiher ; 
Drums, purge or surge 
Ducts and other sheet metal work. 
. Life of building 


Filters, air, oil, self-cleaning 
Dry cleanable 
Gages 
Grilles and registers 
Diffusers 
Grilles and registers 
Wall type 
Ceiling 
Window units 
Plaques 


income tax depreciation and obsoles- 
useful lives and 
depreciation rates. The figures are 
based on averages and are not pre- 
scribed for use in any particular 


cence, estimated 


case, as they are intended to be only 


Heaters 
Boiler, oil burner and tank 
Booster heaters 
Electric heaters 
Finned tube heaters, steam 

water cleanable tube 

Preheaters and reheaters 
Water heaters, open or closed 


Insulation 
Cork, cold pipes and tanks . 
Magnesia, hot pipes 
Wool felt 
Asbestos eoveccecceoses 
Louvers and screens, fresh air 
Copper 


Manometers 


Motors 
Synchronous and exciter set . 
Induc tion, indoor 
Induction, weatherproof for 
outdoor 


Piping, refrigerant and other 


Pumps 
Chilled water ........ 
Condenser water 
Condensate 
Dehumidifiers 


a guide or starting point from which 
correct rates may be determined. 

The following figures on the aver- 
age useful life (in years) of several 
types of building equipment have 
been taken from this bulletin: 


Evaporative condenser 
Sump 
Well 
Receivers, refrigerant 
Regulators, suction or static 
Silica gel beds 
SS. RRA eee 
Switchboard, electric panel 
Thermometers, room type or recor¢ 
Tower, cooling 
Valves 
Relief 
Automatic expansion and by- 
pass 
Solenoid 
Water regulating 
Compressors, air and vacuum 
Heaters, electric 
Heaters, gas 
Heating systems: 
Boilers and furnaces 
Burner equipment 
Gas 
Oil 
Radiators 
Pumps: 
Suction, pressure and sump 
Starters, electric 
Switchboards, electric 
Wells and well pumps 
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THE LAW AND YOUR PROFITS 





Watch Out for 
‘Lurking Liabilities”’ 


CARE AND YET more care must 
be the watchword of the contractor 
or subcontractor if he is to avoid 
Particularly 

respecting 


damage suit losses. 
must he be on guard 
causes which seem remote, and yet 
prove perilous. A recent case (in 
which the names are disguised, as 
usual) illustrates such need. 

Heating equipment was being in- 
stalled by Thermon & Co. in a project 
under construction by Bill Durr & 
Son, general contractors. One day 

when Thermon’s work was well 
under way — something came up in 
connection with his subcontract that 
required Durr’s careful considera- 
tion and a full discussion between 
them. 


Subcontractor Injured 
By a Fall 
At Durr’s suggestion, 
went to a certain partly 
building designated by Durr as a 


Thermon 
finished 


suitable 
That's how the trouble began. How 
was Mr. Thermon to know of a 
for it had been 


place for the conference. 


yawning trapdoor 
left open 
of the chosen meeting place? On 
the other hand, at that very moment 
the law was shaking a finger in Mr. 
Durr’s direction and admonishing: 

“You have invited a person to 
visit premises under your control. 
Any danger that lies inside the 
threshold of those premises may 
prove a monetary pitfall for you as 
well as a mantrap for 
him.” 

When the 55-year-old 
entered the building according to 
schedule, he plunged through the 
open trapdoor and sustained serious 
leg and knee injuries. As a result, 
he was unable to work for many 
weeks thereafter, and eventually was 


physical 


Thermon 





William Hurd Hillyer, author of this 
article, is a contributor to a number of 
banking and financial publications and 
has written several books on business. A 
former vice president of the Atlanta Trust 
Co., his work there gave him a practical 
legal background. 
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just inside the entrance 


forced to retire. Thermon brought 
suit against Durr & Son for $14,555 
damages covering loss of earnings 
until trial. The court 
awarded Thermon $12,000 and de- 
fendant Durr appealed. The ap- 
pellate court of the state sustained 


superior 


that judgment. 


He Was “Business 

Invitee” of General 

In its decision the higher tribunal 
found that according to the evidence 
(1) Thermon was a “business in- 
vitee” despite his status as a sub- 


contractor actively engaged in work 
on the premises; (2) these premises 
were under the control of general 
contractor Durr, who disregarded the 
legal principle that (3) 
“who invites another upon premises 
has a duty to- 


anyone 


in his possession” 
wards the invitee to provide reason- 
of ingress and 


ably safe means 


egress: (4) the subcontractor was 
in no wise to blame and “had not 
been guilty of contributory negli- 


gence’; and (5) respecting such 


negligence the court must accept 
evidence most favorable to plaintiff 
Thermon. Furthermore, the appeals 
court held that the sum awarded to 
the heating contractor was ‘not ex- 
cessive. Judgment in his favor was 
affirmed. 

The point of this true narrative 
is that any person or firm in con- 
trol of premises or any part thereof, 
whether in the capacity of owner, 
contractor or subcontractor, has “a 


general duty ... to exercise due 
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care not to injure others” and 
include fellow con 
Indeed, 


“others” may 
tractors or subcontractors. 
as set forth in a decision in another 
state, such duty “is not dependent 
upon any payment of money but is 
a duty arising by operation of law 
rather than by contract, express or 
implied.” Similarly, a federal court 
has ruled that “a contractual rela- 
tionship between parties is not nec- 
essary to the existence of duty, the 
violation of which may constitute 
actionable negligence.” 

As a practical matter, we may put 
it this way: Suppose in the case 
discussed above that the situation 
had been reversed. Suppose the 
heating contractor's negligence had 
resulted in injury to the general con 
tractor, to another subcontractor, or 
to the employees of either or both 

in any case the heating contrac- 
tor would have been liable for dam- 
ages, even though there might have 
been no monetary or financial in 
terest between the parties. 


Innocent Bystanders 
Are Included 


Innocent bystanders may even be 
included in this interdiction of negli 
gence, For example, a dredge and 
dock contractor struck a pile with 
a driver after it was “obvious” the 
pile was broken, The blow caused 
“a segment to fly off to the injury 
of bystanders” and the court held 
that as a matter of law such be 
havior on the contractor's part 
might be found “negligent”. 

Owners, too, are entitled to full 
protection by contractors and sub 
contractors not only against per- 
sonal injury negligence, but against 
negligence resulting in an injury to 
properly itself, Hear another state’s 
court: A subcontractor “or one who 
has agreed with the owner ... to 
fit up a building in a workmanlike 
manner is liable to the owner for 
negligent injury to the building in 
doing the work, even where there 
is no privity of contract between 
Definitely the court recog- 
nizes a “duty owed by subcontrac- 
tors to the owner not to injure the 


property negligently; and such duty 


them.” 


does not depend on or grow out of 


contract, 

{Note While this discussion apetics to an 
actual case, it should be remembered that legal 
rules vary different states.) 
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SAM LEWIS’ PAGE 





Central or Separate Heating 
for Industrial Buildings ? 


SAMUEL R. LEWIS, consulting me 
chanical engineer and a member of 
HPAC’s board of consulting and con- 
tributing editors, comments informally 
each month on practical heating, 
piping and air conditioning problems. 
He gives some suggestions here to 
a reader who asked for information 
on use of either a central heating 
plant or individual building heating 
installations for a large industrial 
group 


ONE OF OUR READERS is interested in 
the method of heating for a very 
large industrial plant. While he does 
not send any plans, he states that 
there will be several detached build- 
ings in the group. These may in- 
clude an office building, a research 
laboratory and receiving and ship- 
ping departments, for example, Each 
of several different phases of manu 
faciuring and processing wil! have 
a separate building. The particular 
question is whether to build a single 
central heating plant, or to design 
a separate local heating system for 
each major building. He requests 
some “arguments” for each scheme. 

There are good reasons for each 
heating method, and possibly the 
most effective could be based on 
items that have not been disclosed 
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in the question such as Lopog- 
raphy and kind of fuel. [| remem.- 
ber that the ash disposal problem 


dictated the use of fuel oil for one 


big central boiler plant for a factory 
that manufactures agricultural ma- 
chinery. 

Many colleges have 
from an old No. | building that had 
its own boiler, until, as other sep- 


progressed 
prog 


arate dormitory and classroom build- 
ings were added, the labor situation 
brought about abandoning the old 
plants and substituting a central 
boiler house with underground dis- 
tribution mains. We are constantly 
extending and enlarging such central 
campus systems for hospitals and 
schools and universities, 
where boiler and fuel 
rooms, chimneys and fireman service 


would be prohibitive in space, noise, 


normal 
separate 


labor and first cost. 


Recent Survey Offers 

Some Suggestions 

A recent survey and report by 
my ofhce on an institution in the 
midwest may give some suggestions. 
There are six large buildings, having 
different uses. all within an area 
about 1000 ft wide and 1500 ft 
long. Some of them have basements 
where steam and return mains may 
be suspended overhead to serve the 
different upper Another 
large building is but one story high 
and has no basement. Another re- 
quires an unusual volume of hot 
water for testing purposes. Another 
building has a large cafeteria with 


stories. 


adjacent: kitchens. 

The topography is favorable to a 
central boiler plant at a level lower 
than the basements of the buildings. 
and there is no problem of a swamp 
or quicksand that might make tun- 
nels or conduits for underground 
heat distribution difficult. We know 
the heat demand for each building, 
so that it is possible to evaluate costs 
in proportion to the heat demand. 


Heatir 


oO 
iB 


A study of the plans of each build- 
ing disclosed that a boiler room and 
a chimney for each would usurp ex- 
ceedingly valuable space that was im- 
portant in the general use of the 
buildings. 

A walk-through tunnel for central 
services could reach all of the build 
ings, somewhat after the 
that a trunk of a tree reaches the 
radiating limbs. so that the cost of 
the tunnel to each of the six build- 
divided by Six and 


manner 


ings could be 
thus become relatively low. 

We decided to keep the steam 
mains small so as to minimize 
their cost and that of the insulation 

by generating steam at 100 Ib 
pressure. This pressure, maintained 
in the tunnel piping, is reduced at 
each building usually to a maxi- 
mum of 2 |b or less. 

It was convenient to locate an elec- 
tric vacuum pump in each building. 
These pumps discharge the conden- 
sate back to the boiler house through 
a return main common to all and 
open to the atmosphere at a feed- 
water heater in the boiler house. By 
this arrangement, each building can 
be cut off without affecting any 
other building yet the most dis- 
tant heating system will operate at 
the same pressure as that in the 
nearest system. 

The special assembly building 
(with no basement) 
transmitters below the windows as 


requires heat 


well as overhead unit heaters. We 
transfer the heat from steam to hot 
water, at this building, installing an 
electric water circulator and an ex- 
pansion tank. This water 
permits the flow and return mains to 
be overhead, with drop branches to 
the radiation close to the floor. 

Hot water for the process building 
is warmed at city pressure by steam 


system 


coils in two storage tanks one 
delivering water at 140 deg and the 
other boosting the 140 deg tempera- 
ture to 180 deg for the food prepara- 
tion department. 

Fuel in this case is bunker C pre- 
heated oil, so that one water tender 
per shift spends most of his time 
watching the control instruments and 
becomes available to care for emer- 
gencies. There is of course a chief 
engineer, who seems to be adequate 
for one of the shifts. 
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Cooling A Small Residence With A Two- 


Horsepower Mechanical Een, Uniti 


By H. 


SUMMARY—The results pre- 
sented in this paper were ob- 
tained in connection with the 
1952 summer cooling investiga- 
tion conducted in Warm-Air 
Heating Research Residence No. 
2 at the University of Illinois. 
Performance data are given for 
a two-ton condensing unit in- 
stalled in the residence and con- 
nected to the air distribution sys- 
tem that had been designed and 
used for warm-air heating. Ven- 
tilation air was mechanically in- 


1,2,3,4,5,6,7 


PREVIOUS 


8,9 


investigations 
in summer cooling were conducted 
Warm-Air Heating Research Res- 
idence No. | in the summers of 1932 
through 1938 and 1946. Since Re- 
search Residence No. 1 was a two 


and one-half story structure with a 


larger volume and storage effect than 


+This investigation was a part of the coopera 
tive project jointly sponsored by the Engineering 
Experiment Station of the Pniversity of Hlinois 
and the National Warm Air Heating and Ar 
Conditioning Association 

*Research Associate in Mechanical Engineer 
ing, University of Illinois Junior Member o 
ASHVE 

**Research Assistant in Mechanical Engineer 
ing, University of Illinois 

***Research Assistant Professor of Mechanica 
Engineering, University of Illinois Member of 
ASHVE. 

‘Exponent numerals refer to References 

Presented at the $9th Annual Meeting 
of THe AMERICAN Soctrry OF HEATING AND 
VENTILATING ENGINEERS, Chicago, January 19% 


f 


Heating, Piping & Air Conditioning, 


T. Gilkey*, 


Urbana, Ill. 


troduced into the return-air side 
of the system at the rate of one 
air change per hour, and the 
blower was operated continuous- 
ly. 

The room-air temperatures in- 
creased slightly more than I deg 
above the indoor control temper- 
ature of 75 F when the outdoor 
design conditions were exceeded. 
This occurred even though the 
actual capacity of the unit was 
1,000 Btu per hour below the 
design cooling load. The time 


the smaller more typical home of 
post-war construction, it seemed ad- 
visable to continue the summer cool- 
ing studies in Research Residence 
No. , 

The principal objectives of this 
investigation were: 

1. Determination of the 
and its hourly variation when cooling Re 
search Residence No. 2 as a whole, ex 


cooling load 


cept the basement, under both night and 
day “onditions. 
2. Determination of the time lags 
in heat flow through the walls and ceiling. 
3. Comparison of the 
load with the cooling load calculated using 
outlined in Tue Gutpr 


actual « ooling 


the procedure 
1952.” 

4. Determination of — the 
characteristics of a two-ton mechanical 


operating 


refrigeration unit when outdoor air was 
introduced into the structure through the 
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lag of the heat flow through the 
walls was less than that predicted 
from information in the Heat- 
ING, VENTILATING, Air CoNpt- 
TIONING Guipe 1952. The meas- 
ured heat flow through shaded 
walls and the ceiling was less 
than the calculated heat flow. 
The measured heat flow through 
walls exposed to solar radiation 
was greater than the calculated 
heat flow. Data on operating 
characteristics of the unit are 
also included. 


unit at the rate of one air change per 
hour. 


Research Residence No, 2 

The residence was a_ one-story 
structure of frame construction with 
a large amount of glass exposure 
and with a full basement. The south 


exposure of the residence is shown 


in Fig. 1. The exposed wall section 
shingles, 20-Ib 
shiplap sheath 


x 4 in. studdings, 354 


consisted of cedar 
felt building paper, 
ing on 2 in. 
in. mineral wool blanket insulation 
with vapor barrier attached, and 14 
in. plywood panels on the interior. 
These panels were removable to per- 
mit access to the stud spaces for 
changing the duct system or for in- 
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J QURNAL 
SECTION 





Fig. 1 


stallation of additional instrumenta- 
tion. The calculated coefficient of 
heat transmission, “, for this wall 
section was 0.07 Btu per hr (sq ft) 
(EF). All windows and doors were 
weatherstripped and the windows on 
the east 
equipped with canvas awnings. 


vl; SS 
gia 


and west exposures were 


Ex- 


South view of Research Residence No. 


construction, 


? 


“ 


TI 
ie 


south 


doors were of conventional wood and 
ex- 
posure of the residence was shaded 
by a 3-ft 10-in. roof overhang. 
cooling load on the structure, ex- 


The 


cept for the windows, was calculated 

by the sol-air temperature method 
I 

given in THE Guipe 1952", and the 


windows was used. As recommended 
in THe Guipe 1952, the infiltration 
load was based on a wind velocity 
of 10 mph and the actual lineal feet 
of crack around the doors and the 
windows. 

The residence included several spe- 
cial features of construction to make 
future in 
Open-web steel 


possible investigations 
warm-air heating. 
joists were used in the floor and 
ceiling so that warm air could be 
circulated in either joist space to 
permit investigation of the perform- 
ance of a heating system using 
floor or ceiling panels. For this 
summer cooling investigation, how- 
ever, the ceiling joist space was filled 
with 5 in. of mineral wool insulation. 
The calculated coefficient of heat 
transmission, U, for this ceiling was 
0.07 Btu per hr (sq ft) (F). 

The conditioned space consisted of 
all first-story rooms. Table 1 gives 


method 


the 


cept for one large picture window 
in the living room, which was fixed 
in place and consisted of two panes, 
the windows were single glazed and 


recommended using 
tables given in THe Guive for cal- 
culating the heat gain through the 


Table 2 


of the horizontal sliding type. The 


Table 1—Data for Research Residence No. 





A. Heat Transmission Coefficients, Btu per hr (sq ft) (F) | 
: aa } 

Insulated Frame Wall, with 3%-in. mineral wool insulation] 

Insulated Ceiling, with 5 in. mineral wool insulation 


Outside Door — Front Hall 


Infiltration Factors, cu ft per hr (ft of crack) 


Door, weatherstripped 
Window, weatherstripped 
Fixed Window 


j 
| Dimensions 


Fe | In Ft | In 


in Living Room 


\ eiling| 5 xposur 


Room ‘mel 


East 


South 


Living Room y 4 408 


South Bedroom 1 South 
& > West 
South Bedroom 
(2) South 
West 
West 


North 


Closets 
Bath 
North Bedroom 
North Bedroom 

Closet North 
Fast 
Hall to Bath d - 

Front Hall North ? 21 
Front Hall (door) 

Closet 
Kitchen 

Dinette 19 North 
East 


124 
89 


Total First Story 1,040 -- 848 


8,146 





*Ceiling area includes area of partition and exterior walls 


»South Living Room glass area includes area of outside door having a high 


glass to wood area ratio 


Note: Ceiling Height of First Story — 8 ft 6 in 
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Residence No, 2 
A. Maximum Load 
Roon 


Living Root 
South Bed 
ith Bedroom 
‘ losets (2) 
Bath 
North Bedroom 
North Bedroom 
Closet 
Hall to Batl 
Front Hall 
Front Hall 
(ioset 


Kitcher 


Dinette 
Totals 


BK. With Ventilatior 


Heat Gain to R« 
Load of 
Ventilation Load 


Blower 


Total 


10 percent 


Cc, With I 


Compilation 


(Condus 


ti 


for System 


Misce 


Heat Gain to Rooms 


Load of Blower 
Infiltration Load 


Total for 


10 percent 


’ 1 
Cooling oid 


Measure! load 


System 
Miscella 


a summary of the room dimensions 
and volumes, and a compilation of 
the calculated cooling load for each 


of Calculated Cooling Load for Research 


CST 


ted and Transmitted) at 


3:00 p.m Btu per 


Ceiling 


940 
580 


Totals 
16,136 
700 
2,080 


18,916 
1,892 
Grand Total 20,808 


larger adjoining rooms 
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Fig. 3—Floor plan of Research Residence No, 2 


Fig. 2—Basement plan showing duct installation 


The cool- 


ing load calculations were based on 


room is given in Table 2. 


outdoor design conditions of 95 F 
dry butb, 76 F wet bulb, and indoor 
conditions of 75 F dry bulb, 62.5 F 
wet bulb (50 percent relative hu- 
midity). The maximum calculated 
cooling load on a design day for the 
structure with one air change per 
hour (120 cfm) of ventilation air 
mechanically introduced was 25,021 
Btu per hr at 3:00 p.m. CST. The 
maximum calculated cooling load on 
a design day for the structure with 
infiltration air only was 20,808 Btu 
per hr at 3:00 p.m. CST. 

The residence was completely fur- 
nished but unoccupied during this 
investigation. 


Equipment and 
Instrumentation 


Cooling Unit 

The cooling unit was one of two 
sections of a year around air con- 
ditioner which was installed in the 
basement of the residence. The con- 
ditioner occupied a floor area of 28 
in. x 56 in. The furnace had a 
welded steel heat exchanger, and a 
burner sized for a rated input of 
100,000 Btu per hour. The forward- 
curved, multiblade centrifugal fan. 
hereafter referred to as a_ blower. 
was equipped with a 10-in. wheel 
and was driven by a one-half horse- 
integrally 


power motor and was 
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mounted in the cooling unit. The 
blower was rated to deliver 900 cfm, 
at standard air conditions, against 
a static pressure of 0.40 in. of water 
external to the unit. The return-air 
was drawn into the unit and through 
the filter and the evaporator coil to 
the blower. The air was then forced 
through the furnace and into the 
duct system. The elements within 
the cooling unit were arranged in 
such a manner that the filter and the 
evaporator coil were located at the 
return-air entrance into the condi- 
tioner. This coil and the blower 
were in an insulated compartment 
and were therefore isolated from the 
compressor and condenser, which 
were located in the lower part of 
the unit. 

The refrigeration capacity of the 
unit was 23,800 Btu per hour with 
{SRE standard inlet air conditions 
of 80 F dry bulb and 67 F wet bulb 
at rated air delivery of 900 cfm and 
at 120 psi refrigerant head pressure. 
The semi-hermetic compressor was 
directiy connected to the 220 volt 
single-phase 2 hp motor. Both the 
motor and the shell-and-tube type 
condenser were water cooled. The 
refrigerant used was dichlorodifluor 
omethane. 


Duct System 
The duct system used in this cool 
ing investigation was the same one 
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used previously in heating investiga 
tions;'' it was of the extended 
plenum type, having uniformly sized 
trunk ducts leading from the furnace 
bonnet toward the east and west 
ends of the basement, 
the basement plan and the duct in 


stallation. The branch ducts were 


Fig. 2 shows 


connected to the top or side of the 
trunks and were unchanged in size 
from the trunk take-off fitting to the 
register stackhead. All registers in 
the first-story were at the 
high-sidewall location, 614 ft from 
the floor, with the exception of the 
baseboard register in the front hall 
near the door. Fig. 3 shows the 


rooms 


first-story plan and the register lo 
All return-air intakes were 
The sys 


cations. 
located in the baseboard. 
tem was designed'’® in accordance 
with Manual 7, of the National Warm 
Mir Heating and Air Conditioning 
Association. 


Instrumeniation 


To measure temperatures, approx 
imately 180 thermocouples of 24- 
gage copper-constantan wire were in 
stalled. 
at four different levels (floor, sitting. 


Thermocouples were placed 


breathing, and ceiling) on standards 
located near the centers of each of 
rooms and at three 


The lo 


cation of the temperature measur 


the first-story 
stations in the basement. 
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Fig. 4—Actual and calculated cooling loads of Residence for 


July 22, 1952 


ing stations in the first-story rooms 


are shown in Fig. 3. Thermocouples 


were also installed in the ceiling 


and floor surfaces, on the surface 
and within the exterior walls, in the 
attic, in the duct 
other desired points inside and out- 


beac h 


couple was connected through 


system, and at 


side the Residence. thermo- 
switches to an indicating potentiom 
eter, It was possible to obtain a 
continuous record of any 28 of the 
180 thermocouple stations by using 
recording Resist- 
ance thermometers were installed at 


potentiometers. 


the sitting level on the standards 
in the first-story rooms. These re- 
sistance thermometers were connected 
lo a six-point recording resistance 
bridge which provided a continuous 
record of the temperatures at these 
selected points. 

Heat-flow meters were installed in 
The 
four meters which were installed in 
the outside walls were located on the 
exterior surface of the interior panels 
One such 


various locations in the house. 


and next to the insulation. 
meter was located in each wall, 60 
in. from the floor. Those which 
were placed above the ceiling were 


}12 


between the top ceiling surface and 
the attic 
also placed on the underside of both 


insulation. One meter was 
the north and south slopes of the 
roof, 

Continuous records were made of 
the outdoor-air temperature, both dry 
bulb and wet bulb, the indoor rela- 
tive humidity, the wind velocity, and 
solar radiation re- 
ceived on a horizontal surface. The 
when all 


the intensity of 


wind direction was noted 


observations were made. 


Experimental Conditions 

One main 
conducted, which provided for 120 
cfm of ventilation air (one air change 
to be introduced mechani- 


series of studies was 


per hr) 
cally into the return-air side of the 
system. In this series the total air- 
flow rate through the unit was ap- 
proximately 600 efm, or 300 efm 
per ton of rated capacity of the 
refrigeration unit. The blower was 
operated continuously, independent 
of the operation of the condensing 
unit. The indoor dry bulb control 
temperature was 75 F, but no at- 
tempt was made to control the in- 
door relative humidity 


The house was operated with all 
exterior doors and windows closed 
at all times. The first story was also 
separated from the basement by a 
door at the top of the basement 
stairs. Although all windows were 
equipped with venetian blinds, they 
were raised to the full open position 
and the windows were left complete- 
ly uncovered except for the awnings 
and the roof overhang mentioned 
previously in the description of the 


residence. 


Procedure 

Room-air, outdoor, interior and ex- 
terior wall-surface temperatures, and 
temperatures within the wall were 
recorded at least twice daily, in the 
morning before the sun imposed a 
load on the house, and in the latter 
part of the afternoon when the peak 
load occurred. Power consumption. 
operation time, and water consump- 
tion by the unit were recorded at 
5:30 am. CST 
time selected to start the 24-hr test 


each morning, the 
day. 

Special studies of from 48 to 72 
hr duration were made periodically. 
These studies were made during 
periods of clear hot weather and were 
made for the purpose of determining 
the time at which maximum cooling 
load was imposed on the residence, 
and in turn on the condensing unit. 
the time lag of the heat flow through 
the walls. and the effect of continued 
hot weather on the cooling load. 
Temperature and heat-flow meter ob- 
servations were recorded hourly for 
approximately 18 hr each day during 


the special-study periods. 


Results 
Determination of 

Load 

The actual load for the 
residence was determined by making 
a heat-balance of the various meas- 
ured quantities at the condensing 
The heat balance consisted of 


{etual Cooling 


cooling 


unit. 
three components: 

1. The heat equivalent of the power in 
put to the compressor. 

2. The heat removed from the condi 
tioned air in the evaporator. 

3. The total heat absorbed by the cool 
ing water in the condensing unit. 

It was assumed that the heat ab- 
sorbed by the cooling water while 
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passing through the condensing unit 
could be considered as the sum of 
the heat absorbed by the refrigerant 
in the evaporator and the heat equiv- 
alent of the power input to the com- 
The two factors which val- 
idate this assumption were previously 


pressor. 


mentioned in the description of the 
equipment, i.e. the motor casing was 
water cooled and the condensing unit 
housing was insulated. 

The data to 
actual cooling load imposed on the 


used determine the 
residence were abstracted from the 
results of a special study for a typi- 
cal day. The day selected was July 
22, 1952, the hourly 
door-air temperatures and the daily 
of 
closely approximated those of a de- 
Values abstracted from 
hourly observations were water-flow 


because out- 


range outdoor-air temperature 


sign day. 


rate, power input to the compressor 
and water temperature rise through 
the The 
in making the heat balance can best 
be illustrated by an example, and 
for this purpose the values observed 
at 3:00 p.m. CST, the time of max- 


condenser. method used 


imum calculated load were employed. 
The heat balance was completed by 
applying the following equation: 

H H. + H, 
where 


H heat absorbed by the cooling 


water from the point of entry 


Table 3—Typical Operating Data and Results - 


July 22, 1952 


4.8 D 


Outdoor Air Condition 
Humidity Ratio, |b water per 
Wind 

Indoor Air Condition 
(Sitting Level Temp; Avg. of all Rooms) 


b dry air 


Humidity Ratio, lb water per Ib dry air 
Ventilation Air Condition 

Humidity Ratio, lb water per lb dry air 
Condition of Mixed Air Entering Coil 

Humidity Ratio, lb water per lb dry air 


Condition of Air Leaving Coil . 
Humidity Ratio, lb water per Ib dry air 


Air Temp. Drop Through Cooling Coil, 
Temp. of Cooled Air Leaving Registers 
(Ave. of all Registers), F 

Air Temp Rise in Ducts and Casing, F 
Basement-Air Temp at Sitting Level (Avg 
Flow Rate of Air Circulated 
Flow Rate of Ventilating Air, 
Moisture Condensed from Air 


Heat Absorbed by Cooling Cs 
Heat Due to Moisture in Air 
Sensible Heat, Btu per hr 


Water Temp 


89.0 I 


54 


4 


of all 


ctm 

cim 

Ib per hr 

1, Total, Btu per h 
Btu per hr 


Through Condensing Unit, F 
Inlet 

Flow Rate of Condenser Water, zal 

Ib per hr 

Heat Absorbed by 

Btu per hr 

Heat Equivalent of Power Input to 

Btu per hr 

Net Cooling Load (Item 1¢ 


per 


Water Passing Through 


M 


Compressor 


18 Item 17), Btu per 
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DB 


-B 


9 DB 


Conden 


into the unit housing to the 
point at which it leaves the 
unit housing, Btu per hr. 
heat absorbed from the 
passing through the evaporator 
This heat the net 
heat gain to the house includ 
ing gains from walls, 
ceiling, and ventilation air but 
excludes any loss through the 
basement walls, Btu per hr. 
heat equivalent of the power 
input to the Btu 
per hr. 
cooling load, H/., is then equal 
difference H,—H,, 
any experimental 
H. = 8.33 QC, (te 


au 
represents 


glass, 


Ho: 


compressor, 


The 
to the : 

For hour 
. t;) 
where 

Q water-flow rate, pound 

hour. 
specific heat 
Btu per 
(Fahrenheit) 
density of standard 
water, pound per gal 
lon, and 
temperature difference 
between outlet 
and inlet through con 
unit, Fahren 


per 
of water 
(pound) 


water 


densing 
heit 
For the time under consideration 
H. 8.33 136 (23.5) 
26,600 Btu per hour. 
The heat equivalent of the power 


input to the unit can be found at 


any time as 
H, 3,413 kilowatt-hour, 
3,413 is the heat equivalent of 
electrical energy, Btu per kil 


where 


owatt-hour. 


3:00 p.m. CST, 


B, 78.1 WB, 48% RH 
0.017 


ut 
mph SW 


WB, 41% RH 
0.007 8 
RH 
0.01700 
18% RH 
0.00967 
83% RH 


0.00760 


60.6 


( 


7 WB 


<70% 
G 


Table 4—Time 
1B. 64.0 WB : 
search Residence No. 2 


Time 


52.1 WB 


Wall E xte 
Onenta f 
thor 


Stations) 


South 
West* 
North 
Ceiling* 
Fast 
South 
West? 
North 
Ceilit 


Outlet 85.7; 


tor 


i 


: —= 
ne ‘Values for these or 
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Temperatures and Heat Flow in the 


This value of H, for the hour 


under consideration is 

H, 3,413 1.8 6,150 Btu per hour. 
The cooling load for this hour 

to be (26,600° 


hr 
The cooling 


was then found 
6,150) Btu or 20,450 
per hour. load 
calculated by this method for each 
hour of every cycle throughout the 


Btu 


was 


day. Fig. 4 shows these values as 
a function of time. 


ity of the unit varied from hour to 


Since the capac- 


hour with changes in return-air con- 
ditions, the hourly values of capacity 
have been plotted at the beginning 
and the end of each cycle and con- 
nected with straight lines. This has 
been done because the actual varia- 
tion in load from point to point 
cannot be readily determined. 

The actual cooling load can also 
be determined as the heat removed 
from the air in the evaporator coil. 
The heat removed by the evaporator 
coil was computed in two parts: 
the sensible heat removed from the 
air, and the latent heat absorbed in 
condensing the moisture from the 
air. The sensible heat removed from 
the air at any time can be calculated 
as: 


iH, At 


' 
where 

sensible heat removed from 
the air, Btu per hour 
air-flow rate, cubic feet per 
hour 
density of standard air, 0.075 
lb per cubic foot 
specific heat of air at constant 
pressure, 0.24 Btu per pound, 


Fahrenheit 


Lags and Times of Occurrence of Maximum 


Walls and Ceiling of Re 





Maximum Value Occurred, CST 


Exterior 
Surface t 
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Surt ace 
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Fig. 5 


At temperature drop through the percent from the net cooling load 
evaporator coil, Fahrenheit. as calculated previously by using the 

The fatent heat removed at any heat balance around the condenser. 
time can be calculated as: During periods of continuous oper 
Mi 1080 ation the deviation of actual cooling 
where loads as determined by the two 


i, latent heat removed from the methods varied by less then + 5 


air, Btu per hour. 
W. moisture oe rate, ment between the two methods. For 

yvound water per hour. : : 

= i short evcles of operation, however. 


L080 the approximate amount of 
heat removed from the con the heat balance at the condensing 
densed moisture including unit must be relied 
superheat, latent heat, and mine the cooling load since unsteady 


8 vy, Btu per hour. eae 
ub-cooling, Btu p conditions at the evaporator make 


percent which indicates a good agree- 


upon to deter 


The preceding calculations have an energy balance too difficult to he 


been made for the typical hour se 
lected with the following results: 


of any practical use. Table 2 shows 
the pertinent operation data and re 
; 104 9 4 sults for the typical hour selected. 
7,320 X 0.075 X 0.2 K 22 
a a : All of the values tabulated are meas- 
15,080 Btu per hour. 

ured data or have been computed 

Mr 1,080 X 4.9 = 5,300 Bru per hour. hy using measured values as the 


T . asi . ulation, 
The sum of these two values gives basis for the computatio 


a total of 20,380 Btu per hour as Time Lag 
the total heat absorbed in the evap- Although the cooling load imposed 
orator. This is a deviation of — 0.31 by the heat flow through the walls 


2100 0100 0500 0900 1300 
MIDNIGHT 5AM NOON 
= 23 JULY, 1952 


Surface temperatures and heat flow through West wall 


and ceiling was small in comparison 
to that imposed through the windows. 
the time lag between the outer-surface 
and the inner-surface maximum tem 
peratures was important in’ fixing 
the time of the maximum cooline 
load. If the time lag is to be de 
fined in this manner, however. it 
must be recognized that factors othet 
than the exterior-surface temperature 
and the room-air temperature can 
affect the temperature at the innet 
surface of the wall or ceiling. I 
can be seen in Figs. 5 and 6 and in 
Table 4 that in several cases the 
intevior-surface temperature attained 
a maximum value before either the 
temperature on the room-side of the 
insulation or the heat flow reached 
a maximum, A possible explanation 
of this may be the combined effects 
of solar radiation and outdoor tem 
perature entering the rooms through 
the relatively large window areas. 


This energy which entered the struc 
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ture by radiation through the win- 
dows undoubtedly caused an increase 
in the temperature of the interior 
surface by re-radiation from the floor 
and other wall surfaces. Large win 
dow areas such as were used in the 
residence are commonly found in 
residential construction, and thus the 


effects of diffuse direct 


radiation are more severe in cooling 


and solar 


this type of structure. 


The lags through the walls 
and ceiling did not remain constant 
from day to day. Table 4 
that only the time lag on the west 
wall of the residence remained con- 
stant from July 21 to 22. Figs. 5 
and 6 show that the maximum tem- 


time 


show s 


peratures measured within the west 
wall and the ceiling did not change 
more than 0.5 F from July 21 to 22. 
and that the heat flow 
changed less than 10 percent. 


maximum 
Simi- 
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lar measurements on the other 


of the residence showed the same re 


sults. 


days preceding this study, the maxi 


mum outdoor-air 
90 F 


mostly clear. 


temperature 


and above and the sky 


lag therefore cannot be attributed to 
a temperature build-up within the 
That this is true 
in 


walls and ceiling. 
indicated by 
the 


would also be the 


consistent variations in 


walls. 


outdoor factors such as air-lempera 
ture, humidities. wind, and sun must 


have been causing this effect. 


Despite the lack of exact infor 
mation on the time lag of the heat 
outdoor-air 


flow imposed by the 


temperature and solar radiation, it 


that it much 


which 


is apparent was 
the lag 


from 


than would be 


mated information in 


a“ 


/ 


ROOF SURFACE 


2 BELOW ROOF 


; 


} | , 
INSULATION , TEMP 


walls 
Furthermore. during the two 


Was 
was 


The variations in time 


various 


A combination of indoor and 


less 
esti- 
Put 


Guipe, 1952. The estimated lag for 
the type of construction in the Resi 
dence was 5 hr; the measured lag was 
less than Shr inaltleases. Although it 
has been shown that the interior-sur- 
face temperature and consequently 
the apparent time lags are affected 
by factors the 
surface temperatures, the heat trans- 
fer 
room to the room air 
of the 
the film coefficient along the surface, 
and the room-air temperatures. Thus, 
the factors which affect the surface 
temperatures and the time at which 


other than exterior 


from the interior surface of the 
is a function 


interior-surface temperature, 


their maximum values occur are im- 
portant only insofar as they facili- 
tate of the maximum 
values and the time of their occur- 
The design procedure now in 


prediction 


rence. 
use does not predict the time of oc- 
currence of the interior 
surface temperatures. The magnitude 


maximum 
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Fig. 7—Calculated and measured heat 
flow through living room ceiling 


of the maximum interior-surface tem- 
peratures will be discussed later in 
terms of heat flow. 

Figs. 7, 8, and 9 show comparisons 
between the calculated and measured 
heat flows through two walls and the 
ceiling of the residence. Because 
each heat-flow meter was placed be- 
tween the insulation and the interior 
wall or ceiling panel and midway be- 
tween studs or joists, the calculated 
heat gain is that for an insulated 
section of the wall or ceiling. Thus, 
it is based on an overall coefficient 
of 0.06 Btu per hr (sq ft) (F) used 
for the wall section rather than the 
value of 0.07 Btu per hr (sq ft) (F) 
used in the cooling load calculations. 

Comparisons of the measured and 
the calculated values of the heat flow 
through the walls and ceiling of the 
residence show that in general the 
measured value was less than the 
calculated value when the wall was 
not exposed to direct solar radiation. 
This is shown in Fig. 7 in which the 
curve of measured heat flow is below 
the calculated curve except for a two- 
hour period in the morning. This 
discrepancy was attributed to the 
difference between the measured and 
The same gen- 


predicted time lags. 
from 


eral conclusions were drawn 
studies of the heat flow through the 


116 


north and east walls of the residence. 
It should be noted here that the 
ceiling-attic-roof combination was 
treated a flat roof 
the cooling load because the design 


calculating 


procedure applied only to horizontal 
flat roofs. 

The measured heat flow through 
the west wall was considerably great- 
er than the calculated heat flow as 
shown in Fig. 8. The discrepancy 
was greatest during periods of great- 


Although 


measured 


est solar load on the wall. 
it would appear that the 
heat flow became greater than that 
calculated at 9:00 a.m. before the 
sun imposed direct radiation on the 
wall, the difference between the actual 
and predicted time lags indicated that 
if the calculated load were shifted 
three hours to the left, the curves 
would cross at approximately 1:00 
p.m.; this would be shortly after the 
time at which the sun could begin to 
radiate directly to the west wall. That 
the maximum measured flow [3.95 
Btu per hr (sq ft)] was 50 percent 
vreater than the maximum calculated 
heat flow [2.53 Btu per hr (sq ft) | 
can be attributed to the direct solar 
radiation on the west wall of the 
residence and apparent discrepancies 
actual sol-air 
tabulated in THE 


hetween the tempera- 
tures and those 


Guipe 1952. 
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Fig. 8—Calculated and measured heat 
flow through West wall 
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Fig. 9—Calculated and measured heat 
flow through South wall 


The measured heat flow through the 
south wall of the living room was less 
than the calculated heat flow until 
after 5:00 p.m. This is shown in Fig. 
9 which does not make allowance for 
the difference between the actual and 
the predicted time lags. The caleu- 
lated heat flow was that for an un- 
shaded south wall having a U value 
of 0.06 Btu per hr (sq ft) (FF). Al- 
though the discrepancy between the 
maximum calculated and the maxi- 
mum actual heat flows was less than 
20 percent. it is obvious that the 
measured heat flow would have been 
considerably greater had the wall not 
been shaded by the overhang of the 
eave. As a consequence it is some- 
what doubtful if the calculated load 
would be greater than that measured 


on an unshaded south wall. 


{ctual and Calculated Cooling Load 
Compared 

Before attempting to 
comparison of the actual and calcu- 
lated loads the significant 


assumptions necessary to make these 


draw any 
cooling 


calculations for the residence must 
be stated. As mentioned previously, 
the sol-air temperature 


calculate the heat flow 


method was 
used to 
through the walls and ceiling, and 
for July 22 the day selected, the de- 


sign sol-air temperatures were ad 


Heating, Piping & Air Conditioning, February 1953 








OURNAL 
SECTION 


justed for the outdoor-air tempera- Table 5—Comparison of Measured and Calculated Heat Removal 
. ° a > Uni » 22 ? 
tures experienced in accordance with __by Unit for July 22, 1952 


Period of Day 








7:00 p.m otal 
Midnight 


6:00 a.m 11:00 a.m 
11:00 a.m 7:00 p.m 


the correction factors given in THE 
GuipeE 1952. The roof-attic-ceiling 


° ° ° 153,500 
combination was considered as a flat 


204,000 


Measured 73,900 $3,700 


41.500 





roof as mentioned previously. The 
attic of the residence was considered 
to be well ventilated since louvers 
were installed in the east and west 
gables and continuous openings un- 
der the eaves 2 in. wide extended 
along both north and south edges of 
the residence. For this reason, the 
sol-air temperatures for the roof sur- 
face could not reasonably be applied 
to the attic side of the ceiling insu- 
lation. For these calculations the 
surface absorptivity for solar radia- 
tion was assumed to be 0.7 rather 
then the 0.9 value suggested in THE 
GuweE 1952 for dark roof surfaces. 
In effect. this value of 0.7 lowered 
the sol-air were 
applied at the attic side of the insu- 
lation approximately 22 percent. 


temperatures that 


The shaded south wall of the resi- 
dence was considered to receive di- 
rect radiation from the sun when 
computing the wall heat gains for 
lack of information regarding a 
shaded wall. The sol-air tempera- 
tures for a north wall could be con- 
sidered to apply to shaded walls; 
however the differences in the values 
of sky radiation for the two exposures 
and in the times of peak tempera- 
tures indicated this would introduce 
an error. The error introduced by 
considering the south wall to be un- 
shaded would be on the conservative 
side but could become serious if the 
south wall contained a very small 
glass area. The heat gain through 
the walls which did not receive di- 
rect solar radiation such as the east 
wall in the north bedroom (See Fig. 
3) and the east wall of the living 
room, was considered a function of 
indoor-outdoor differ- 
taking into account the 


temperature 
ence only 
predicted 5-hr time lag. 


The heat gain through the windows 
was computed from the tables pre- 
sented in THe Guipe 1952. A shad- 
ing factor of 0.3 was applied to the 
solar heat gain for all windows 
equipped with awnings, and for all 


windows on the north and south ex- 
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Calculated 71,200 
Percentage 
Difference 
(Based on 


Measured Value) 


posures which were shaded by eave 
overhangs. No attempt was made to 
correct the heat gain through the 
windows for deviations of indoor- 
outdoor temperature difference from 
those on which the tables are based. 


Although the calculated 
cooling load of the residence was 
25,000 Btu per hour, the actual heat 
removed from the residence did not 
exceed 22,000 Btu per hour when 


design 


the outdoor design conditions were 
Fig. 4 shows 
the hours of operation and amount of 
heat removed for July 22, 1952, a 
day on which the maximum outdoor 
dry bulb temperature was 95 F and 


reached or exceeded, 


the maximum outdoor wet bulb tem- 
perature was 80 Fr. 4 deg greater 
than the design wet bulb temperature 
of 76 F. The average wind velocity 
for the day was 6 mph from the 
southwest. The cooling load for this 
day was calculated by using the de- 
sign indoor conditions (75 F dry 
bulb, 62.5 wet bulb) and the ac- 
tual outdoor conditions to adjust the 
design sol-air temperatures in accord- 
ance with the correction factors given 
in THe Guine for computing the heat 
flow through the walls and ceiling. 
The heat flow through the ceiling 
was calculated by the method out- 
lined in Chapter 12 of THe Guin 
1952 (p. 257) on the Cooling 
Load but by using the adjusted sol- 
air temperatures The heat gain 
through the windows was calculated 
by using the same values as were 


used in the design calculations. 


The actual heat removed from the 
residence during the 18 hr period 
shown is less than the calculated heat 
removed would indicate. Integration 
of the areas under the curves of heat 
removed by the cooling unit shows 
the total to be 281,000 Btu for the 
eighteen-hour period. The predicted 
heat removal, obtained by integrat- 
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ing the area under the calculated 
cooling load curve, was 326,700 Btu, 
16 percent greater than that actually 
removed. 

A breakdown of the comparison 
into periods of the day is of more 
significance than comparing the total 
Table 5 shows this 


heat removal. 
comparison. For convenience, the 


test period has been divided into 
three parts: (1) the morning dur- 
ing the period when the cooling load 
was increasing; (2) the period of 
maximum cooling load during the 
hottest part of the day; and (3) the 
period when the cooling load was 
decreasing during the evening. It 
should also be that these 
periods coincide with the time of in 


noted 


termittent operation during the morn- 
ing. continuous operation during the 
afternoon, and intermittent operation 
during the evening. 

Between the beginning of the study 
at 6:00 a.m. and the end of the last 
of the intermittent 
11:00 a.m., the unit removed 73,900 
Btu from the air passing through 
the evaporator coil, 2.700 Btu more 
than would he predicted from the 
area under the calculated curve. Al- 
though this difference is small, less 
than 4 percent, it is felt that during 
this period there should have been 
an increase in the internal energy of 
the materials and furnishings within 


operations at 


the residence. 

This heat storage effect is shown 
during the period of continuous unit 
operation from 11:00 a.m. to 7:00 
p.m. The energy removed by the 
unit during this long operation was 
153,000 Btu, more than 32 percent 
less than the value of 204,000 Btu 
predicted by calculation. Much of 
this difference can he attributed to 
energy entering the exterior surfaces 
of the residence and being stored 
within the structure, but the magni 
tude of heat storage is not known. 
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That heat 
tially responsible for the difference 
factors: (|) 


storage was at least par 


is evidenced by two 
the constant capacity of the cooling 
unit, and (2) the constant air tem 
perature at the thermostat. ven 
though the average room-air temper 
ature at the sitting level rose slightly 
more than | deg during the after- 
noon, the energy stored in the air 
within the residence due to this tem 
perature rise was insignificant. 

The energy actually removed by 
the cooling unit during the evening 
(between 7:00 p.m. and midnight) 
was more than 4 percent greater than 
the calculated value of 51,500 Btu. 
This again shows the heat storage 
effect of the residence; during the 
period of decreasing load, the amount 
of energy predicted to enter the house 
than the actually 
The difference between the 


was less amount 
removed. 
measured and the calculated cooling 
loads was much smaller than would 
be expected, since it should be dur- 
ing this period that the greatest re 
duction in heat storage would occur. 
Operating Characteristics of the Unit 

As indicated in Fig. 4, the eyclical 
variation in temperature 
(indoor dry bulb) This 
small variation was characteristic of 


room-air 
was small. 


the conditions which were maintained 
in all of the first-story rooms during 
the cooling season, even though the 
indoor dry bulb temperature shown 
lL was measured at the room 
thermostat. When intermittent oper- 
ation of the unit occurred, the vari- 
temperature 
deg between 


in Fig. 


ation in room-air 
about | 


However. when 


amounted to 
cycles of operation. 
the unit operated for prolonged 
periods of time, there was no appre 
ciable variation in room-air temper- 
ature experienced. 

The difference in room-air temper 
ature between rooms in the Kesidence 
and at the thermostat was slightly 


vreater than | deg as a maximum de- 


pending upon the time of day and the 


weather conditions experi 
enced, For instance, during periods 
of peak load the room-air temper- 
atures at the sitting level in the south 
bedroom and in the kitchen-dinette 
were greater than those experienced 


in the other rooms of the residence 


outdoor 
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The higher room-air temperature in 
the south bedroom was attributed to 
the relatively large cooling load im- 
posed upon this room through the 
ceiling and through the south and 
west exposures as compared with the 
air supply to it through the one high 
sidewall and that in the 
kitchen to the fact that the air was de- 
livered to the kitchen-dinette through 
one register located in the west wall 
of the dinette. The room-air temper- 
bathroom and in the 


register, 


ature in the 
north bedroom, on the other hand, 
was lower than that at the thermostat. 
This was attributed to these rooms 
being smaller than the south bedroom 
and the air supply being more ade- 
quate as compared to the load im- 
posed upon these rooms. 

The COMpressor operated a total 
of 419 hours during the period from 
June 7, 1952 to July 24, 1952. The 
total number of degree-hours above 
75 F (outdoors) was 6.154 or an 
average of 131 per day for the per- 
iod. The maximum for one day was 
318 degree-hours above 75 F and the 
minimum was zero, 

The 


condense 


rate through the 
from 135 to 110 
Based 


upon the measured capacity of the 


water-How 
varied 
val per hour of operation. 


condensing unit the flow rate was 
approximately 1.35) gal. per min. 
per ton. The temperature of the 


water entering the condenser in- 
creased from 62 F at the beginning 
of the cooling season to 65 F at the 
walter 


end of the season, and the 


rise through the = con- 


temperature 
from 22 to 25 deg 


denser varied 
depending upon the length of opera- 
tion. The total water consumption 
for the period June 7, 1952 to July 
24. 1952 was 57.700 gallons (7720 
cu ft). The compressor consumed 
1.8 to 1.9 kw or 1.1 kw per measured 
ton. and the power! consumption for 
the blower motor was approximately 
0.2 kw. For the same period men- 
tioned above, June 7, 1952 to July 
24, 1952 the total power consump- 
tion was 836 kwhr by the compressor 
and 229 kwhr by the blower motor. 

The compressor operated a maxi- 
mum of 16.2 hr for one day during 
the same period. This was also 
the maximum 


perienced during the cooling Sseuson 


operating time ex 


The water and power consumptions 
of the unit on the day of maximum 
2260 gallons and 
respectively. On an 


operation were 
30.6 kwhr, 
average day during this period, the 
unit operated 8.72 hours. The water 
and power consumption of the unit 
for the average day were 1216 gal- 
lons and 17.5 kwhr, 
During any day of the period, the 


1.9 kwhr. 


respectively. 


blower motor consumed 
Summary 
The ait 


cussed in this paper consisted of a 


conditioning system dis 


year-around air conditioner which 
contained a two-ton condensing unit 
and was connected to a duct system 
which was designed only for heating 
the residence in the winter. The reg- 
isters were located in the high side- 
wall location on the interior walls of 
the rooms. The total air-flow rate 
through the unit was approximately 
600 cim of which 120 cfm was in- 
troduced mechanically from outdoors, 
and the blower was operated contin 
uously, 

The indoor dry bulb control tem 
perature was 75 F. but no attempt 
was made to control the indoor rela 
The east and 


tive humidity. west 


windows of the residence were 
equipped with canvas awnings and 
the south windows were shaded by 
The windows 


residence was unoccupied and_ all 


the overhanging eave. 


were not otherwise covered. 


windows and exterior doors were 


closed at all 
rooms were separated from the base- 


times: the first-story 
ment by an interior door at the top 
of the basement stairs. 

On a day during which the hourly 
outdoor-air temperatures closely ap- 
proximated those of a design day, the 
maximum measured cooling load was 
20.450 Btu per hour. This value is 
considerably than the 
lated design cooling load of 25.000 
was obtained 


lower caleu- 


Btu per hour which 
using the sol-air temperature method 
given in THE Guipe 1952. The cool- 
ing load caleulated by this method 
for the day previously mentioned was 
greater than the design cooling load 
because the outdoor wet bulb tem- 
perature exceeded that assumed for a 


design day 
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The time lag of the heat flow 
through the wall and ceiling of the 
residence was found to be from 2 
to 3 hrs. The time lag predicted 
from THe Guipe 1952 was 5 hr. It 
was also found that in several cases 
the temperatures of the interior sur- 
face of the exterior walls reached 
their maximum values before the tem- 
peratures within the walls reached 
Little con- 


sistency was noted, however, in the 


their maximum values. 


time lags through the various walls 
and they changed from day to day. 
No evidence of temperature buildups 
within the exterior walls was noticed. 
The measured heat flow through 
those walls which were exposed to 
direct solar radiation was found to 
be higher than that which was cal- 
culated. In the case of the south wall 
and the ceiling, however, the calcu- 
lated heat flow was found to be great- 
er than the measured heat flow. The 
discrepancy between the measured 
and calculated heat flow in the south 
wall may be attributed to the assump- 
tion of an unshaded wall used in the 
calculations. In general, however. 
the measured heat flow was less than 
the calculated value for surfaces 
which were not exposed to direct solar 
radiation and greater than the cal- 
culated value for surfaces which were 
exposed to direct solar radiation. 
The total heat removed during the 
18-hour period from 6:00 a.m. to 


1952, was 16 


midnight on July 22, 
percent less than that which would be 


predicted from the calculated cooling 
load for that day. 
occurred 


The greatest dis 
crepancy between 11:00 
a.m. and 7:00 p.m. the period dur 
ing which the compressor operated 
continuously; the calculated heat re 
moval was almost one-third greater 
than that which actually 
In the morning and evening, however. 
the calculated heat removal was 
slightly less than the measured value. 

The unit operated a total of 419 
hours during the period from June 
7, 1952 to July 24, 1952. During 


this same period, the water consumed 


oct urred, 


by the unit was 57,700 gallons (7,- 
720 cu ft). 
by the compressor and the blower 
motor throughout this same period 
was 836 kwhr and 229 kwhr, respec- 


The power consumption 


tively. 
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“FATHER OF AIR CONDITIONING”’ 
By Margaret Ingels 


\IK CONDITIONING is a& magie term to 
the public. An insight to the past 
fifty years in this field is covered in 
Father of fir Conditioning, the story 
of Dr. Willis H. Carrier, by Margaret 
Ingels (Country Life Press. $2.50: 
170 p). 

In his foreword, Cloud Wampler. 


president of Carrier Corp.. tells of 
r 


his first impressions of the inventor 
engineer. He was possessed of great 
knowledge and a wonderful intuitive 
sense. During this interview. Dr 
Carrier informed Mr 
will not do less researe h and de velop 
ment work We will not discharge 


people we have trained; and we will 


Wampler we 


all work for nothing tf we have to 
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Mr. Wampler ends his foreword 
aptly by saving Dr. Carrier 
have asked the book be dedicated to 
the young engineers who are today 


would 


creating a hetler tomorrou 


Father Of Air Conditioning reveals 
Dr. Carrier's boyhood, start in busi- 
ness. and the perfection of an idea 
world 


brought) him promi 


which 
nence, The book lists the volume of 
papers and articles written by Dt 
Carrier, many of which have ap 
peared in the Society's JOURNAL and 
1 he hook also 
includes a Chronological Table of 


kvents Uhich Led To Modern Au 


Conditioning from 1500 to 1952 


in the TRANSACTIONS 


1953 
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Field Studies of Floor Panel 
Control Systems 


By A. B. Algren®, E. F. Snyder, Jr.**, and J. S. Locket. Minneapolis, Minn. 


This paper is the result of research sponsored by Tue AMERICAN 


SOCIETY OF 


HEATING 


AND VENTILATING 


ENGINEERS in co- 


operation with the University of Minnesota, Minneapolis, Minn. 


PURPOSE of the research 
which the 


floor panels were made, is to deter- 


THE 
gram 


pro- 
under studies on 
mine, from actual investigation in 
the field, the optimum method of 
control for each basic type of heat- 
ing panel installed in various types 
of structures having varying percent- 
The work in- 
volved in this program came under 
the general direction of the Commit 
tee on Research and under the direct 
control of Group D of the Technical 
Advisory Committee on Panel Heat 


ages of glass area. 


ing and Cooling. 

Since the effectiveness of a control 
system is based largely on the con- 
ditions maintained within the con- 
trolled space and since desirable com- 
fort conditions for spaces heated by 
panel heating systems have not as 
yet been outlined by Group C of 
the TAC on Panel Heating and Cool- 
ing, the criterion selected for this 
study was the stability of the con- 
trolled The stability 
of a control point is not to be inter- 
preted as meaning constant tempera 
ture, but rather a temperature which 


temperatures, 


may vary in some relationship with 
load conditions including such fac- 


tors as: (1) outdoor dry bulb tem 
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SUMMARY — The significant 
results of a two-year study on 
floor panels in two factory build- 
ings and a residence indicate, 
first, the importance of proper 
design and installation of the 
basic heating system; second, the 
field studies on the various meth- 
ods of control reveal the impor- 
tance of the selection and loca- 
tion of various control elements 
for successful operation of the 
system. The results obtained in- 
dicate the need of further studies 
on the application of automatic 
temperature controls to floor 
panel heating systems. 


perature; (2) solar effects; (3) wind 
effects; (4) 


(glass area, infiltration, transmission 


building construction 
effects, and storage capacity); and 
It is felt that 
if stability can be realized then any 


(5) occupancy effects. 


comfort pattern subsequently speci- 

fied by Group C can be obtained. 
The magnitude of such an investi- 

evident. In 


gation as outlined is 


order to obtain basic information 
which would be of immediate value 
to the profession, it was therefore 
decided to limit this study to the 


following types of construction: 


Type A 
ing construction, large glass area. 

l'ype B—Heavy floor panel, light build 
ing cons-ruction, large glass erea. 

Type C—Heavy floor panel, light build 
ing construction, small glass area. 


Heavy floor panel, heavy build 


Type A Installation 

The 
Type 
office in a factory building located 
This office section is 
124 ft long, 24 ft 


under study for 


is a general 


installation 
A construction 


in Milwaukee. 


a single story. 


wide with a ceiling height of 10 ft. 
The long dimensions face north and 
south, the north wall consists of 75 
percent glass, while the south wall is 
an interior partition wall. The east 
and west walls have no glass area. 
Wall construction is 
block and 4-in. face brick with plas- 
ter for the interior finish, 2 in. of fill 


8-in. cement 


insulation with a 2 ft air space be- 
tween the ceiling and roof. The floor 
or panel construction consists of 6 in. 
of concrete laid on a sand and gravel 
fill, with rubber tile as the floor cov- 
ering. The windows are double glazed 
and weather-stripped. 

The floor panel heating system 
consists of five 


grid type panels 


buried to a depth of 3 in. in the 
concrete. The piping layout is shown 
The 


wrought iron and varies in size and 


in Fig. 1. pipe is welded 
spacing as follows: 

Northeast 
18-in. centers. 

Northwest panel section, l-in. pipe on 


panel section, l-in. pipe on 


18-in. centers. 
panel 


Center section (North), 1'4-in 
pipe on 12-in. centers. 

Center panel section (South), %-in 
pipe on 24-in. centers 

Kast panel section, 14 In, pipe on 18 
in, centers, 


All headers are 2-in. pipes. 
The source of hot water for the 
floor panel is a water-to-water con- 
verter to which the hot water from 
a steam boiler is circulated by means 
The intermit- 


tent operation of the pump controls 


of a converter pump. 


the temperature in the converter. A 
constant source of hot water is avail- 
able to the converter by means of 
a low limit temperature controller 
located below the water level in the 
boiler, and controlling the burner 
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Fig. 1—Heating system piping diagram for Installation A 


se as to maintain a minimum boile 
water temperature. 

The control systems furnished for 
the 1951-1952 
vided the following methods of con- 


heating season pro- 


trol: 

System Number 1: Room 
controlling the panel pump. 
perature variable from outside 
ture by controlling converter pump 


Number 2: Room thermostat 
water 


thermostat 
Water tem 
tempera 


System 
controlling panel pump. 
temperature constant. 
Number 3: 

from 
water temperature 
water temperature 
Vumber 4: Proportioning valve 
from outside temperature with room ther 
limit Panel 
variable. Converter 


Converter 


Proportioning valve 
temperature. 


System 


controlled outside 


Panel variable, Con 


verter constant, 
System 
control, 


mostat as a high 


water temperature 
water temperature constant, 


System Number 5: Room thermostat 


controls proportioning valve. 
variable. 


Panel water 


temperature Converter water 
temperature constant. 
In addition, the 


trolling the panel pump can be prevented 


room thermostat con 





CONTRGLS CIROULATING PUMP 
VAPABLE FROM OUTSIDE 
CONVERTER Pump 


THERMOSTAT 
TEMPE RAT URE 
CONTROLLING 


00m 
warer 


ADJUSTER BY 


Fig. 2 


from control at 


any time by 


acting as an 
setting it to its highest tem 
Schemati 


operating 


perature setting. wiring dia 


grams for each of these control systems 


> 


are shown in Figs. 2 and 3 


Type 3 Installation 


The installation under study for 
Type B construction is a floor panel 
heating system for the factory area 
of a second Milwaukee plant. 

This is a single story building. 
247 ft long, 92 ft wide with a ceil 
ing height of 18 ft. 
mension faces north and south. 


The long di 
The 
north and south walls each have ap- 
proximately 46 percent glass area, 
the east wall 50 percent glass area, 
the interior 
partition wall. 
8 in. of common brick and 
fac io brick. 
sists of 1-14 in. of wood with 1 in. 
Floor 


wall is an 
Wall construction is 
] in, of 


Ceiling construction con 


while west 


construction 


laid 


rigid insulation. 


is 6 in. of reinforced concrete 





OOM THERMOSTAT CONTROLS Pane Par 


ONVERTER @ATER TEMPERATURE INS TANT 


on 3 ft of gravel fill with no floor 
surface covering. Windows are single 
glazed industrial type glass with no 
weather stripping. 

The floor panel heating system for 
zone copper 


each consists of b.o-in. 


tubing, spaced on 12-in. centers 


in the concrete and laid 
Heat is 


bur ied } in. 


in a continuous coil, sup 


plied by an oil-fired hot water boiler 


This installation has six zones of 
floor panel, four being in the manu 
facturing space and two in the office 
section. In addition to the two floor 
panel zones, the office section in 
cludes some wall panels. 

The control systems furnished for 
the 1951-1952 heating 
vided the following methods of con 
trol: 


System 


season pro 


Boiler 
outdoor 
control on three 


tem 


Numbe r l 


with 


water 


perature varying tempera 


ture, with proportioning 


way mixing valve for each zone 


System Number 2 Constant boiler 


water temperature, with proportioning 


control on three-way mixing valve for 


ear h Zone 
tem 


Number 3 Boiler water 


perature varying with outdoor temperature, 


System 


valves 
+t shows both the panel 


three-way mixing operating as on 
off valves. Fig 
and 


the manufacturing 


piping layout the control piping dia 


ram for section only 


Type C Installation 
The 
Type ( 


installation under study for 
residence 


rhis 


dence is of wood frame construction, 


construction is a 
located at Minneapolis. resi 
single story with a floor area of ap 


proximately 1450 sq ft. The floor 


Schematic diagram of control systems for Installation A 
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slab is divided into two sections of 
approximately equal One 
section is over an unexcavated area 


areas, 


and is constructed of 5-14 in. of rein- 
forced concrete laid on a 4-in. gravel 
fill. Perimeter insulation was used 


and consisted of 1-in. thick edge in- 


fiom «ConTan vaive 


‘memwowtren 


FLOe CONTA vavE 


vl omete 
of oe 
; aeLay Owe veuvawe 
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Schematic diagram of control systems for Installation A 


and extending a distance of 3 ft in 
ward from the outside wall. 

The other 
cavated area and 
10-in. bar joists, on 20-in. centers, 1- 


section is over an ex- 
is constructed of 


14 in. of low density concrete on ex- 
panded wire mesh and 3-14 in. of 


in. in the concrete. The panel is 
divided into five circuits and each 
circuit consists of a continuous coil. 
Heat is supplied by a gas-fired hot 
water boiler. 

The 
portion includes the living room and 
bedroom, while the area over the ex- 


area over the unexcavated 


cavated portion includes the bath- 
room, den, hall, kitchen and utility 
room. 

The residence is divided into four 
zones which are described as follows: 


Zone I: The bathroom has a north ex 
posure with a glass area of approximately 
20 percent of the wall area. The floor 
covering is tile laid directly on the con 
crete slab. 

The den has two exposed walls; the 
north wall is fully exposed and the west 
wall is adjacent to an unheated garage. 
Glass area for the north wall is approxi- 
mately 25 percent. The floor covering 
consists of a 40 oz combination rubber 


and fiber padding and heavy carpeting. 


Zone II: 
north and east exposures. 
the north wall is 10 percent of the wall 


The master bedroom has both 
Glass area for 


concrete. 
The 


consists of 


sulation installed vertically to a depth 
of 8 in, below top of slab with 2-in. 
thick load bearing insulation around 


area, and for the east wall is 25 percent 
system The floor covering is 13/16-in, thick oak 


heating 
parquet flooring laid directly on the con 


floor panel 


%4-in. copper tubing 0 
the outside wall laid on the gravel fill spaced 12-in. on centers buried 3-14 


Zone Ill: The living room, dinette and 
have both 
posures. Glass area for the east wall is ap 
proximately 40 percent of the wall area, 


hallway south and east ex 
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Fig. 5—Minneapolis residence piping diagram for Installation ( 


Fig. 4—Schematic radiant heating diagram for Installation B 
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and for the south wall approximately 30 
percent. The floor covering consists of 
40 oz combination rubber and fiber pad- 
ding and heavy carpeting. 


Zone IV: Zone IV consists of the 
kitchen, breakfast nook and utility room 
The kitchen and breakfast nook have both 
south and west exposures. Glass area for 
the south wall is 10 percent of the wall 
area and for the west wall 25 percent. 
The utility room has partially west ex- 
posure with glass area 25 percent of the 
wall area, The panel piping layout for 
the residence is shown in Fig. 5. The 
control systems furnished for the 1951- 
1952 heating season provided the control 
methods outlined in Table 1. The wiring 
diagram for these control systems is shown 
in Fig. 6. 


The piping system for this in- 
stallation was so designed as to per- 
mit the use of controls from any 
source. This installation also lends 
itself to the study of the effect of 
carpeting, wood floor, tile and li- 
noleum floor on panel heat trans- 
mission rates. 


Instrumentation 


The instrumentation of these proj- 
ects consisted of the location of 12 
thermocouples for installations A and 
B with 24 thermocouples for instal- 
lation C. These thermocouples con- 
sisted of 24-gage, copper-constantan 
thermocouple wires, soldered at the 
hot junction and taped to the sur- 
face of the copper pipes. It was 


ontrolled from at 


electric thermostat 


fron i 
thermostat 


ous circulator operator 


Burner and circulato ontrol 
ously from any one of 4 zones or | 


thermostat 


rculator contr 
thermostat 


Table 1 


felt that due to the high conductivity 
of copper, the surface reading of 
the copper pipes would give essenti- 
ally the same reading as a thermo- 
couple immersed in the heating me- 
dium. In order to eliminate the pos- 
sibility of lead conduction, the ther- 
mocouple leads from the hot junction 
were attached to the surface under 
measurement for a distance of 36 
to 40 in. All thermocouple leads 
were returned to a central location 
and connected to 12 point, electronic 
strip-chart recorders. Those thermo- 
couple leads which were embedded 
in the ground or concrete slab were 
encased in a vapor-protective mem- 
brane. 

The strip-chart recorders were of 
the automatic type and were serv- 
iced and calibrated periodically dur- 
In addi- 


recorder 


ing the period of the tests. 


tion, each point on the 
printed every 30 sec, giving a com- 
plete record every 6 min. The cali- 
of the recorder is 


of the scale 


brated accuracy 

1/5 of 1 
span; however, physical limitations 
of the chart size permit a reading 


percent 


accuracy of 14 deg. 

The instrumentation of both in 
stallations A and B included the fol- 
\owing thermocouple locations for 
continuous temperature recordings: 


1. Outside dry bulb temperature 


2. Recorder case temperature 


Control Methods for Installation ¢ 
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Space Temperatures (Located Vertically 
in Line) 

3. Dry bulb temperature at thermostat 
4. Dry bulb temperature at 60-in. level 


5. Dry bulb temperature at 30-in. level 
Panel Surface Temperatures 

6. Over outlet pipes 

7. Between outlet pipes 

8. Over inlet pipes 

9. Between inlet pipes 
Water Temperatures (At Pipe Surfaces) 

10. Outlet from panel 


11. Inlet to panel 
12. At boiler 


The 


tion © 


instrumentation for installa- 
included the following ther- 
mocouple locations for continuous 
temperature 


recordings for each 


zone: 


(At Pipe Surfaces) 


water temperature for 


Water Temperatures 
1. Panel supply 
each zone 
2. Return water 

zone 


temperature for each 


’. Boiler water supply 
1. Boiler water return 
Other and Readings Re 
corded 
5. Room dry bulb temperature at ther 
mostat in each zone 
6. Outside dry bulb 
7. Heat meter readings 
8. Temperatures at the top and bottom 
of slab, and under insulation at each 
of the heat meter locations 


Te mperatures 


For the purpose of future study, 
low-resistance, low-inertia, heat flow 
meters of the type developed at the 


Controlled 
Device Selector 
Position 


Motorized Valve 
Motorized Valv« 
Motorize« | 
Motorize 


Burner-C irculat« 
Burner-Circulat 
Burner -Circulate 
Burner-Circulat 
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TWO- WIRE, SNAP ACTING | 

THER MOBTAT (5) 

ELECT RONIC 

RELAY AMPLIFIER (4% 
} 


“THERMOSTAT 
4, SELECTOR 
d 
| 
| 20me 
J 


i 4 
t 


+ 


5 
, 
, 


| 5 
| Sd 
‘ + 
Off = OETAN “A FOR COMPLETE WIRING OF RELAY 
AMPLIFIERS AND AGBOCIATED CONTROLLERS 

1 
cio 


vacve 


ASHVE Research Laboratory’ and 
thermocouples were installed during 
construction. The locations of the 
heat flow meters are as follows: 


1. In center section of Zone II, at the 


top of concrete slab and at the bottom of 


the concrete slab 
2. Along outside wall of Zone II], at top 


of concrete slab, at bottom of concrete slab, 
and under the 2-in, thick perimeter insula 


tion 
3. In center section of Zone 1V, at top 
of concrete slab, and on basement ceiling 


Testing Procedure 

During the 1951-1952 heating sea 
son, an average time period of ap- 
proximately two weeks was chosen 
for the operation of each control 
system in the three installations. 

The strip-charts were periodically 
removed from the recorders and re- 
viewed at the University of Minne- 
sota. The equipment employed in 
reviewing the charts consisted of a 
special table which facilitated the 
inspection of the charts by mechan- 
ically unrolling them across an il- 
luminated ground glass surface. 

From the chart 
period of operation of a specific 


covering the 


1A Low- Inertia, Low-Resistance Heat Flow Me 
ter, by R. G. Huebscher ? Schutrum, and 
G. V. Parmelee (ASHVE Journal Section, 
Heating, Piping & Air Conditioning, May, 1952) 
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€0 
Ector 


] TRANSFORMER 
7 


MMERSION RnooM 
Tweamos TaT THEAMOS TAT 


PLoTs Tat en QuT DOOR 


RESET 
Law CONTROLLER 


NOTES 


SWITCHES S10-Si3 ARE INSTALLED ON 
THE MOTOR SHAFTS OF THE 
MOTORIZED VALVE AND EACH 

SWITCH iS CLOSED WHEN THE 
ASSOCIATED VALVE (SS CLOSEO 


SWITCHES Si- S9 ARE OPERATED 
BY THE CONTROL - MODE 
SELECTOR SWITCHES IN ACCORDANCE 


with THE SwiTCH SCHEOULE 


DENTIFICATION OF ZONES 


SCHEDULE 


MODE OF CONTROL 


VALVE CONTROL -CONTINUOUS CIRCULATOR 
VALVE CONTROL-CONTINUOUS CIR( arTor 


CONTINUOUS 


Fig. 6 


control system, several periods were 
chosen to represent various tempera- 
ture ranges of outside temperature. 
In general, for these temperature 
ranges the most severe temperature 
fluctuations were selected, since it 
was felt that these fluctuations im- 
posed the most difficult conditions 


upon the control system. 


Switch ACTION ZONE WO OEN 


$i $2/$3,$4S5,S6S7'S8S9 zone wo 2-BEOROOM 
CL |CL|OPLOP OPIOP CL |OPOP ZONE NO 3- LIVING: ROOM 


LG ' OF OF OF CL OP OF OP WE NO 4 KITCHEN@ UTKOTY 


HE MAT R T 


HEATING CONTROL 


Minneapolis residence wiring diagram for Installation C 


Results 


Due to the large number of tem- 
peratures recorded on the strip-chart, 
it was difficult to present this in- 
formation in chart form which would 
be of practical value; therefore, in 
reviewing the charts an attempt was 
made to pick out those points which 
represented the trends of tempera- 
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tures shown on the strip-chart. These 
points, plotted on the curves in Figs. 
7 to 16, indicate major deviations 
from equilibrium conditions. For 
been con- 


convenience they have 


nected by straight lines. The curves, 
when compared with the original re- 
corder charts, clearly indicate the re- 
sults obtained without plotting each 
point. 

The test data recorded are identi- 
fied by a numbered circle at the end 
of each curve and may be checked a- 
gainst the code which appears on the 
right hand side of the chart. In the 
charts for installation A the number 
5 which is noted as boiler water tem- 
perature on the code is actually con- 
verter water temperature. It would 
be well to note that number 6 repre 
sents the setting of the space thermo- 
stat and not the control point which 
may vary according to calibration 
or degree of load. 


The operation of control system 
number | for installation B is illus- 
trated in Fig. 7. For the period 
6:00 p.m., December 15 to 7:30 a.m., 
December 16, the space temperature 
was well below the control point 
setting as a result of the low out- 
side air temperature. The reset tem- 
perature of the boiler water, as de- 
termined by the ratio set on the 
indoor-outdoor controller, was not 
attained because of the excessive de- 
mand on the boiler; however, with 
the rise of the outside temperature 
to 14 F at 2:30 p.m., December 16, 
the demand allowed the boiler water 
tv attain the reset temperature. A 
similar condition in which the boiler 
is unable to supply the demand ex- 
ists immediately following the drop 
in the outdoor air temperature for 
the period from 5:30 p.m., December 
16 to 10:00 a.m., December 17. For 
the remaining period covered, the 
rise in outside air temperature per- 
mits the boiler water to reach its 
value and = supply heat as 
This condition is indicated 


resel 

needed 
by the decreased temperature drop 
across the panel. Due to the pre- 
ceding cold period, the wall temper- 
atures were lowered. The following 
rise in outside air temperature low- 
ered the reset temperature of the boil- 


er water. These two conditions ac 


130 


count for the lowered space temper- 
ature during the period from 2:50 
p.m., December 17 to 2:30 p.m., De- 
cember 18 because the cold walls ab- 
sorbed more heat from the room air 
than was being supplied by the panel. 

The operation of control system 
number 3 for the same installation 
is shown in Fig. 8. This shows the 
same condition as shown in Fig. 7, 
concerning the ability of the boiler 
to maintain the boiler water temper- 
ature at the reset value as a function 
of the load. 

In addition, the outdoor thermo- 
couple for this installation is located 
on the west wall, and thus does not 
sense the solar effects until almost 
mid-day. The control system is con- 
sequently unable to compensate for 
the solar effects in sufficient time to 
prevent the space from being over- 
heated. This effect is illustrated in 
the period covered by Fig. 8 and 
noting the 


ean he seen by space 


temperatures between the hours of 
10:00 a.m. to 3:30 p.m. on January 
5. 

During the period of 4:00 p.m., 
January 31 to 7:00 a.m., February 1, 
the space temperature continues to 
exceed the thermostat setting, since 
the recirculated water from all zones 
to a common return is at a greater 
temperature than is required by this 
zone. 

Fig. 9 illustrates the intermittent 
operation of the circulator for instal- 
lation (© during a period in which 
the outside temperature is continu- 
ally changing. For comparison, Fig. 
10 illustrates the continuous opera- 
tion of the circulator under a similar 
load condition. Observation of Figs. 
9 and 10 shows: First, that the tem- 
perature drop across the panel is less 
with continuous circulator operation ; 
Second, that a 
air temperature exists with continu- 


more stable room 


ous circulator operation. 

Since stability of the room dry 
bulb temperature can also be consid- 
ered as the criterion of control, the 
room air temperatures of all four 
zones in installation C were plotted 
for the control system utilizing both 
reset and fixed boiler water temper- 
ature. These two control systems are 
presented for comparison in Fig. 11 


and Fig. 12. Fig. 12 illustrates the 


control utilizing the fixed 
boiler water temperature and reveals 
the fact that as the outside tempera- 


ture fluctuates, wide variation in the 


system 


space temperature results. Figs. 15 
and 14 illustrate performance of in- 
stallation A control 


conditions. 


under similar 


Figs. 15 and 16 are presented as 


a comparison of proportioning and 


on-off valve operation for installation 
A which 


panel, heavy building construction. 


is classified as a heavy 


Examination of the two charts shows 
very little fluctuation in panel sur- 
face temperature, although Fig. 16 
reveals considerable fluctuation in the 
panel inlet water temperature. This 
illustrates the damping effect of the 
with the coil 


heavy concrete slab 


buried deeper than normal. 


Conclusions 

The data gathered during the last 
two years, although not complete. 
have led to certain definite conclu- 
sions. The foremost of these is the 
importance of the proper design and 
installation of the basic heating sys- 
tem. An illustration of this point 
is the fact that in installation B the 
returns for all six zones were gath- 
ered together and mixed in a com- 
mon return before any recirculation 
through the three-way mixing valves. 
This meant that frequently the tem- 
perature of the recirculated water 
was higher for the given zone than 
the heat loss from that zone war 
The adverse effects of this 
8 dur- 


ranted, 
condition are shown in Fig. 
ing the hours of 4:00 p.m., January 
31 to 8:00 a.m., February 1. It may 
be noted that even though the space 
temperature is considerably above 
the control setting, inlet panel sur- 
face temperature and the outlet panel 
surface temperature are both well 
into the heating range and a temper 
ature drop is still shown across the 
This 


been eliminated by complete segre 


panel, condition could have 


vation of the return from each zone. 


Another phase of basic panel de 
sign is further illustrated in instal- 
lation B, where it may be noted in 
Fig. 7 that the space temperature is 
control — setting 


below the excepl 
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where outside air temperatures per- 
mit the boiler to supply sufficient 
heat. One of the major factors 
which determines the ability of the 
heating system to maintain a desir- 
able temperature level within a space 
is the selection of a boiler with suf 
ficient capacity and recovery rate to 
satisfy the heat demand under the 
most severe conditions. 

Another consideration in the suc- 
cessful operation of any control sys- 
tem is the selection and location of 
One of 
the control elements, the location of 
which is of vital concern, is the out 
The most effective 


the various control elements. 


door thermostat. 
location of this element 
categorically stated for any 


cannot be 
instal- 
lation until consideration has been 
given to the type of construction and 
local climatic conditions. The out- 
door thermostat should be so lo- 
cated as to sense the same prevail- 
ing climatic conditions as are af- 
fecting the space being controlled. 
For any installation whose exposed 
surfaces have a high percentage of 
vlass area. the location of the out- 
door thermostat for sensing the solar 
effects is especially important. In- 
stallation B illustrates the result of 
the inability of the outdoor ther 
effects. 
During the 


mostat to sense the solar 
This is shown in Fig. 8. 
daylight hours of January 31, in 


which there were only 9.05 hr of sun- 


shine (100 percent of that possible), 
the early solar effects were not sensed 
by the outdoor thermostat in suf 
time to overheating 


ficient prevent 


of the space, 


One means of achieving stable 
space temperature in buildings clas 
sified as being of light construction 
is the continuous operation of the 
circulator, regardless of outside air 
temperature fluctuation. — Intermit- 


tent circulation with its associated 
hot and cold surges of water causes 
large panel surface temperature 
cycles which in turn affect the space 
temperature. The performance of 
a control system utilizing both con 
tinuous and intermittent circulation 
in this type of installation is exem 
plified in Fig. 9 and Fig. 10 for 
installation C. These figures indicate 
that, for operation under the same 
general load conditions, a control 
system utilizing the continuous cir- 
culation affected more stable space 


temperature control. 


In a control system which employs 
reset action, the boiler water tem 
perature is adjusted upward or down 
ward a predetermined amount for 
each degree drop or rise in the out 
side air temperature. This type of 
control system permits more desir 
able stable control of the heat sup 
plied to the space than woyld a con- 
trol system using a constant boiler 


This fact 


water temperature setting. 


is illustrated in Fig. 11 and Fig 
12 for the operation of the two con- 
trol systems in installation C under 
the same general load conditions. A 
further illustration of this facet as 
brought out in the operation of the 
control system for installation 4 is 
shown in Fig. 13 and Fig. 14. 
Installation A was the only one 
of the three installations which uti 
both on-off and modulating 
valve action. It is noted by review 
ing Fig. 15 and Fig. 16 that for 
similar load condition there is rela 
no difference in the stability 


This facet 


accounted for by 


lized 


lively 
of the space temperature 
can possibly he 
the large mass of the concrete panel 

In conclusion it may be said that 
field test 
program will provide additional, def 


the continuation of this 


inite conclusions on the application 
of automatic temperature controls to 
floor panel heating systems. 
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November meeting, one of which was 
made by C. H. Smith, chairman, pro- 
gram committee. As a part of this 
report, P. B. Gordon, president of 
the New York Chapter made an ex- 
cellent presentation of the objectives 


reports 


and membership advantages of 
ASHVE, and outlined what the Soci 
ety has accomplished since its in 
ception. 

O. O. Oaks. chairman of the nom- 
inating committee, submitted a slate 
of officers for the coming year. The 
following were unanimously elected: 
President—Fk. H, Faust; Vice Presi 
dent—-H. M. Patrick; 
C. H. Smith: Treasurer we. 4 
Kruse. Jr.: Board of 
FE. T. Best, M. C. Christesen, and 0. 
QO. Oaks. 

Pres. F. H. Faust then mentioned 
the very excellent and helpful work 
performed by H. P. Morehouse 
throughout the preliminary and for- 
establishing — the 


Secretary 


Governors: 


mative period in 
chapter. He then 
following standing committees: Pro- 
gram H. M. Patrick, chairman: 


announced the 


Mr. Faust then asked a A 
Hutchinson, Executive Secretary of 
ASHVE, to say 


introduce the new officers and the 


Membership G. Norman, 
Publicity M. ( 
Christesen, chairman; Attendance 

S. H. Nitzberg, chairman. It was 
mentioned that two additional com 


chairman; 
a few words and 


members of the board of governors. 
mittees, one on special events and Mr. Hutchinson’s talk on Society 
affairs was well received and highly 
Attendance 45, 


the other on nominations, would be 


appointed later. appreciated. 


P. B. Gordon, president of the Society's second oldest Chapter looks on as A. V. 
Hutchinson, executive secretary of ASHVE, presents Chapter Record Book to F. H 
Faust. president, North Jersey Chapter, the Society's newc:t 
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Meetings: 


Summary of Chapter 


® ARKANSAS: F. L. Cumnock in- 
troduced the guest speaker of the 
evening, Lewis Houston, chief engi- 
neer of Bell and Gossett Co., Morton 
Grove, Ill. Mr. Houston gave an in- 
teresting talk on Pumps And Their 
Selection. He stated that most pumps 
were oversized by the designing 
engineer. He added that the average 
life of hot water circulating pumps 
was from seven and one-half to ten 
years. A discussion period followed 
the talk. 

Pres. FE. N. Pettit called the Decem- 
ber meeting to order at the Albert 
Pike Hotel. J. C. Lewis, chairman 
of the entertainment committee re- 
ported on the plans for the Christmas 
party. 

J. L. Brown was selected as alter- 
nate on the Chapters Conference 
Committee for the Annual Meeting 
in Chicago. An auditing committee 
was appointed by Mr. Pettit con- 
sisting of J. L. Coplin, chairman, G. 
W. Tompkins and R. S. Hill. Attend. 
ance 18. Attendance ratio 0.25. 


® ARKANSAS: FE. K. Campbell, 
president of Campbell Heating Co., 
and Life Member of the Society, was 
guest speaker at the November meet- 
ing. Mr. Campbell, who is a pioneer 
in the warm-air heating industry, 
chose as his topic Air Movement 
and Warm Air Heating. He pointed 
out that the purpose of all heating 
and air conditioning is to help the 
human body regulate its heat loss. 
The discussion included various ap- 
plications and types of warm-air heat- 
ing systems. After Mr. Campbell's 
talk, an interesting question and an- 
swer period followed. 

The meeting, which was held at 
the Albert Pike Hotel, was called to 


*Note: The attendance ratios shown repre 
sent the membership attendance divided by the 
chapter membership. These ratios will be useful 
as a partial indication of interest shown by local 
chapter members in various types of subjects pro 
grammed by the various chapters and may be 
useful in deciding on subjects for chapter 
meetings 


134 


order by Vice Pres. Herman 
Cumnock. J. W. Thompson made a 
motion, which was seconded by J. 
C. Lewis, that another meeting place 
Attendance 23. At- 
tendance ratio 0.30. 


be investigated. 


® ATLANTA: The following officers 
were elected for the coming year: 
President—-J. G. Croley; Vice Presi- 
dent—-J. M. Lazenby; Secretary 
T. A. Barrow; Treasurer—Peter Van 
Dae, Jr.; Board of Governors—F. A. 
Player and E. K. Jamison. 

J. S. Edgar, chairman of the pro- 
gram committee, announced the pro- 
gram for the evening which featured 
a humorous talk on big-time foot- 
ball delivered by Coach Bob Fumble, 
known as Sweet Ole Bob, of Siwash 
College, who in reality was Warren 
Foster, Coca-Cola Co. This was fol- 
lowed by a musical presentation by 
a group of Georgia Tech students 
known as The Fowler Street Five 
Plus One. 

In the absence of Pres. F. A. 
Player, J. G. Croley presided over 
the December meeting which was 
held at Mammy’s Shanty Restaurant. 
Attendance 44. Attendance ratio 
0.40. 


® ATLANTA: The October meeting, 
which was called to order by Vice 
Pres. J. G. Croley, was held on 
November 10 at Mammy’s Shanty 
Restaurant. 

J. S. Edgar introduced the speaker 
of the evening, J. W. May, technical 
director, Air Filter Div., American 
Air Filter Co., Louisville, Ky. Mr. 
May discussed the applications, ap- 
proximate unit costs, and the history 
of the development of the various 
types of mechanical and electrostatic 
air filters. He illustrated his talk 
with slides. 

Mr. Edgar reported that plans 
were under way for the December 


social meeting. W. M. Garrard, 
chairman, nominating committee, re- 
ported the slate of nominees for 
chapter officers for the 1952-1953 
year. H. K. McCain moved that the 
nominations be closed, and J. S. 
Edgar seconded the motion. Attend- 


ance 45. Attendance ratio 0.40. 


* BALTIMORE: G. M. Heslop in- 
troduced the guest speaker of the 
evening, Henry Wright, Moline, IIL, 
formerly managing editor of the 
Architectural Forum and _ technical 
editor of the Architectural Record 
and technical consultant for Herman 
Nelson Products, American Air Fil- 
ter Co., who spoke on the Funda- 
mentals of School Heating and Ven- 
tilating. 


Mr. Wright stated that investiga- 
tions and tests were conducted on 
typical classrooms of a midwest mod- 
ern single-story school, using auto- 
matically controlled unit ventilators. 
He also stated that the peculiarities 
of the classroom requirements are: 
intermittent use; occupancy coincid- 
ing with time of maximum solar 
gain; density of occupancy; and spe- 
cial lighting requiring thermal con- 
trol. 


He further stated that the data were 
accumulated for a complete heating 
season, with 10,000 temperature 
readings taken daily. The following 
test equipment was globe 
thermometers, for obtaining result- 
ant temperatures near to the sensi- 
tive reception of the human body; 
recorders ; 


used: 


electronic temperature 
thermopiles for apparent radiative 
temperature; apparatus for record- 
ing solar gains; and instruments for 
measuring air velocities, air move- 
ments, patterns and humidity. All of 
the data were tabulated and charts 
were drawn to show when heating 
and cooling were required, and the 
solar influenceoneach. One ofthe basic 


Mr. Wright 


conclusions drawn by 
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was that the modern, single-story 
school, with its increased natural 
light, increases need for classroom 
cooling during cold weather and 
need for individual classroom tem- 
perature control. 

Pres. E. R. Kent called this De- 
cember meeting to order at the Engi- 
neers Club. Attendance 41. Attend- 
ance ratio 0.30. 


® CENTRAL OHIO: R. B. Engdahl, 
research engineer, Battelle Memorial 
Institute, Columbus, was speaker for 
the evening. Mr. Engdahl gave a talk 
on the history and work of the 
Institute. 

The November meeting was held 
at the Fort Hayes Hotel. R. S. Curl 
made the motion that Pres. A. D. 
Bogen and Vice Pres. N. T. Hess 
represent the chapter at the Annual 
Meeting in Chicago in January. The 
motion was seconded by R. H. 
Smith and passed. It was also de- 
cided at this meeting not to have a 
December meeting. Attendance 25. 
Attendance ratio 0.24. 


eCINCINNATI: E. A. Sobolewski 
introduced the speaker of the eve- 
ning, F. C. Oliver, Carrier Corp., who 
gave an excellent talk on absorption 
units in air conditioning. Mr. Oliver 
illustrated his talk with slides. 

The December meeting was called 
to order by Pres. H. E. Russell at 
the Engineering Society Headquar- 
ters. After the minutes of the No- 
vember meeting had been read and 
approved, T. D. Reiley reported that 
the membership committee was work- 
ing well and asked that all members 
make every effort to cooperate with 
the membership committee to secure 
new applicants, 

C. P. Krantz gave a vivid descrip- 
tion of the annual Christmas party 
to be held. H. W. Moore, chairman 
of the publicity committee reported 
that the committee is almost ready 
to begin printing the new roster of 
all members of the chapter. Mr. 
Russell was elected member on the 
Chapters Conference Committee with 
R. C. Beineke as alternate. Attendance 
51. Attendance ratio 0.40. 


® CINCINNATI: J. F. McCarty of 
Lockland gave a talk on the develop- 
ment of jet engines, which claimed 
the close attention of all the attend- 
ing members. Along with his talk, 
Mr. McCarty showed films on the 
development of the jet engine up to 
the present time. 

The November meeting was called 
to order by Pres. H. E. Russell after 
which various committees presented 
their reports. Attendance 34. Attend- 
ance ratio 0.20. 


® CONNECTICUT: C. J. Wahnquist 
reported the following as new mem- 
bers in the Connecticut Chapter: J. 
P. Legnos, J. D. Burgess, W. J. 
Parker, John Reed, J. O. Ostberg, R. 
P. Tucker and Donald Scott. 

D. M. Hummel introduced the 
speaker of the evening, Douglass Orr, 
architect and consultant on the White 
House reconstruction. Mr. Orr spoke 
fully and interestingly on the work 
which was performed there. 

The November meeting, held at 
the Three Cups Inn, was called to 
order by President T. L. Arnold. 
Attendance 71. 


© DELTA: It was learned at the 
November meeting that there were 
six new members in the Delta Chap- 
ter. Ralph Elizardi, in the absence 
of C. B. Gamble, reported that the 
new model By-Laws were reviewed 
and approved by the board of 
governors and the legislative commit- 
tee. Mr. Elizardi explained how the 
new by-laws, a copy of which was 
mailed to every member, differed 
from the existing by-laws. G. E. 
May motioned that the new model 
by-laws be adopted, the motion was 
seconded by R. B. Guest, and passed 
by acclamation. 

Election of J. S. Burke as member 
and Walter Cooke as alternate mem- 
ber of the Chapters Conference Com- 
mittee was by acclamation. 

L. R. Maxwell introduced the 
speaker of the evening, Ernest 
Szekely, president of the Society and 
president, Bayley Blower Co., Mil- 
waukee. President Szekely presented 
an interesting and most informative 
discussion on Fans, Their Design and 
A pplication. 
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The meeting, held in the Trophy 
Room of the New Orleans Athletic 
Club, was called to order by Pres. 
Walter Cooke. Attendance 37. At- 
tendance ratio 0.30. 


© GOLDEN GATE: The November 
meeting, held at the Capitol Inn and 
Motel, was a joint meeting of the 
Golden Gate Chapter and the Sacra- 
mento Valley Chapter. After Pres. 
L. A. O'Meara extended a welcome 
to both groups, the meeting was 
turned over to Pres, T. J. White of 
the Golden Gate Chapter. 

Mr. White then introduced N. H. 
Peterson, a member of the Council, 
who gave a brief history of the in- 
teresting background of J. OD. 
Kroeker, treasurer of the Society. 
Mr. Kroeker outlined the history of 
the formation of ASHVE, with a 
review of the activities, operation 
and objectives, and concluded with 
a presentation of the Charter for 
the Sacramento Valley Chapter to 
Mr. O'Meara. 

In his acceptance of the Charter, 
Mr. O'Meara expressed his heart- 
felt thanks and concluded by ex- 
tending best wishes to the Society 
through Mr. Peterson and Mr. 
Kroeker. 

Mr. White then presented Mr. 
O’Meara with a gavel from the 
Golden Gate Chapter as a gift to 
the Sacramento Valley Chapter. Mr. 
Peterson then presented J. E. 
Marshall with a Sacramento Valley 
Chapter Minute Book and Kardex 
file. 

The meeting was turned over to 
E. C. McKinsey, Sacramento Valley 
Chapter program chairman, who in 
troduced Henry Wright, Moline, Ill., 
technical consultant, Herman Nelson 
Division of American Air Filter, who 
spoke on problems, and research done 
in school installations as they related 
to five factors of comfort in class- 
room heating and ventilating. At- 
tendance 154. 


Speaking before the 
of the Illinois 
Chapter, C. M. Wilson, general sales 
manager, Anemostat Corp. of Ameri- 


© JLLINOIS: 


December meeting 
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ca, New York, N. Y., stated that, in 
his opinion, high velocity air distri- 
bution systems represented a distinct 
trend. In fact Mr. Wilson believes 
that within two years virtually all air 
conditioning installations of 75-ton 
size or larger will incorporate high 


C. M, Wilson 


velocity, high pressure air distribu- 
tion systems, 

Mr, Wilson described high pres- 
sure, high velocity systems as those 
which generally require the use of 
special devices for the attenuation 
of sound and dissipation of pressure 
and velocity near the air outlets. 
After showing slides of various types 
of diffusers, he described a high 
pressure, high velocity diffuser as 
conventional diffuser 
with a damping device to reduce 


essentially a 


pressure, velocity and sound. 

After demonstrating how the use 
of velocities higher than those used 
in conventional results in 
smaller duct sizes, he said that this 
type of system includes savings in 


systems 


space required for duct work; in 
duct material and cost of duct work; 
in multi-story buildings savings in 
floor heights and the elimination of 
much butchering of existing build- 
ings in order to install air condition- 
ing. 

Mr. Wilson stressed the fact that 
the advantage to the contractor is 
that smaller ducts result in reduced 
labor costs so that a higher percent- 
age of the total job cost is in con- 
nection with material and equipment 
having readily determined costs. He 
mentioned the relatively higher fan 
operating costs and urged the mem- 
bers not to go overboard on veloci- 
ties. In his reasonable 
maximum velocities in the average 
high pressure, high velocities systems 
are from 3600 to 4000 fpm. How- 


opinion, 


136 


ever, circumstances often permit ve- 
locities up to 6500 fpm. 

After Mr. Wilson’s talk there was 
a lively question and answer period, 
during which both Mr. Wilson and 
N. E. Bueter stressed the fact that 
high velocity, high pressure systems 
are equally suitable for ventilating 
systems particularly where noise 
problems are not important factors, 
as in boiler rooms. Attendance 87. 
Attendance ratio 0.60. 


@©/LLINOIS: Mr. Richard March, 
staff assistant in the reactor division 
of the Chicago operations office of 
the Atomic Energy Commission, gave 
a most interesting talk entitled Nu- 
clear Energy Cannot Compete in 
Near Future With Established Indus- 
trial Fuels, Mr. March pointed out 
advances in the field of atomic en- 
ergy have been outstanding and in- 
dustrial applications are now receiv- 
ing a great deal of attention. Radio- 
active cobalt is now used in connec- 
tion with welding inspections, and 
other isotopes are being used as trac- 
further 
stated nuclear energy has been, and 
used for 
power. Naval vessels, particularly 
submarines, Mr. March said, are be- 
ing built which will incorporate nu- 
clear reactors. He stressed that it is 


ers in oil pipe lines. He 


is being generation of 


one thing to produce power by nu- 
clear fission, another to do it eco- 
nomically. 

He explained that one pound of 
uranium is equivalent to 1800 tons 
of coal as a heat source, also that a 
nuclear reactor provides a controlled 
chain reaction and that a_ breeder 
reactor is one which produces more 
fuel than A breeder 
reactor using uranium produces plu- 


is consumed. 


tonium (a fissionable material) and 
heat, Mr. Mareh said, which can be 
used for the generation of power. 

Mr. March also stated that the in- 
dustrial feasibility of nuclear power 
depends upon many factors and in 
his opinion such power cannot com- 
pete now or in the near future with 
established industrial fuels unless 
the plutonium produced is sold to the 
government for its military value. He 
said our estimated future power con- 


sumption makes it necessary that a 
fuel substitute be found, and for this 
reason he believes that the most im- 
portant long range problem in the 
nuclear energy field is the economi- 
cal production of power for com- 
mercial and industrial use. 

Mr. March also pointed out that 
in the operation of a reactor, the 
cost of uranium is a negligible part 
of the total cost, so that fuel costs, 
fuel savings and thermal efficiencies 
are not too important. For this rea- 
son he does not believe that it will 
be necessary to produce power by 


> 


Richard March 


means of high temperature, high 
pressure steam which requires the 
use of relatively expensive piping 
alloys. 

The November meeting, held at 
the M & M Club was called to order 
by Pres. M. W. Bishop. After dinner 


made their re- 
Attendance 


various committees 
ports. Attendance 107. 
ratio 0.20. 


e JOWA: Atthe November meeting 
R. S, Stover announced that an in- 
vitation was received from the /owa 
Engineering Society inviting the lowa 
Chapter to have their February meet- 


ing in connection with their annual 
convention, Feb, 10 and 11. Program 
F. Sandfort is to work 


Chairman J. 
out this suggestion with Professor 
Black of Iowa State College. 

R. H. Schnell called the 
meeting to order at the Standard 
Club. Attendance 32. Attendance 
ratio 0.40, 


Pres, 


e MEMPHIS: At the November 
meeting J. W. McIntosh, treasurer, 
announced that dues for 1952-53 are 
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due. In this connection J, S. Mitchell 
suggested the chapter print and issue 
dues cards as evidence of payment 
of dues. 

C. S. Fischer, member of Chapters 
Conference Committee, reported he 
had received a questionnaire regard- 
ing establishing of special branches 
for three years, which would later 
become chapters after they had 
proved themselves as special branches. 
On the motion of Roy Johnson, sec- 
onded by C. E. Wynn, Mr. Fischer 
was left free to answer the question- 
naire. 

M. H. Ellis, Jr., chairman of the 
Meetings Committee, introduced the 
speaker of the evening, Ernest 
Szekely, president of the Society, and 
president of Bayley Blower Co.. Mil- 
waukee. Mr. Szekely spoke of 
Conveying, which he 
The subject 


Pneumatic 
illustrated with slides. 
presented many 
and Mr. Szekely answered questions 
which the members raised. 

Pres, W. L. Drake called the meet- 
ing to order at the King Cotion Hotel. 
Attendance 48. Attendance ratio 
0.40, 


interesting angles 


@ MIAMI VALLEY: At the Novem. 
ber meeting C. D. Weaver's nomina- 
tion of D. L. Bergman to serve as 
a member of the Chapters Conference 
Committee was approved, with R. J. 
Perkins as alternate. 

Treas. R. W. Kimmel reported the 
balance as of November 1, 1952 to 
be $89.11. After guests were in- 
troduced, plans for the Christmas 
party were discussed. 

J. M. Schweiger 
speaker of the evening, Mr. Pelz, 
Republic Steel Corp. Mr. Pelz pre- 
sented a very interesting movie show- 
ing the manufacturing and applica- 
tion of electronite metal tubing. At- 
Attendance ratio 0.24. 


introduced the 


tendance 22. 


Pres. W. G. Hole 


meeting to 


@© MONTREAL: 
called the November 
order at the Berkeley Hotel. A num- 
ber of the committee chairmen made 
reports on their activities. R. 5. 
Libby introduced the speaker of the 
evening, Commander K. P. Farrell, 
R.C.N.. who was accompanied by 


Commodore Baker, R.C.N.; Captain 
Freeborn, R.C.N.; and Captain 
McGillvery, R.C.N. Commander 
Farrell illustrated his most informa- 
tive and interesting discussion with 
slides. Attendance 50. Attendance 
ratio 0.40. 


© NEBRASKA: Blake Ward, field 
service engineer, A. M. Byers Co., St. 
Louis, Mo., spoke on Snow Melting 
Systems. After introductory _ re- 
marks, Mr. Ward presented a color, 
sound motion picture entitled A 
Winter Wonder which illustrated the 
topic of the evening. Following the 
picture the speaker discussed the 
merits of snow melting systems. A 
question and answer period followed 
the discussion, 

Pres. S. W. Black called the De- 
meeting to order at the 
Room of the Castle Hotel. 
Attendance ratio 


cember 
Omaha 
Attendance 44. 
0.20. 


© NEBRASKA: Dr. Paul C. Goetz, 
Refinite Corp., spoke on Our Waters 
and Their Treatment at the Novem- 
ber meeting. Dr. Goetz then pre- 
sented a paper on the practical needs 
of water treatment in this locality. 
He distributed data sheets for the 
use of the members showing general 
geographic characteristics of water 
entire 


needs over the 


Dr. Goetz also spoke 


treatment 
United States. 
of boiler water treatment corrosion 
aspects and many other problems. 
A question and answer period fol 
lowed the discussion. 

After Pres. S. W. Black called the 
November meeting to order at the 
Omaha Room of the Castle Hotel, he 
called on Secretary H. H. Ulrich to 
read a letter addressed to the chap- 
Brig.-Gen. W. E. Potter. 
S. Army, rela- 


ter from 
Division Engineer, U. 
tive to the urgent need by the army 
for engineers qualified in various 
branches. Attendance 17.  Attend- 
ance ratio 0.13. 


© NEW YORK: Vice Pres. J. E. 
Schechter introduced the speaker of 
the evening, W. E. Hood, Carrier 
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Corp. The subject of Mr. Hood's 
discussion was Residential Year 
"Round Air Conditioning. 

He stated some features of the sys- 
tem were: (1) reduction of heat loss 
or gain due to use of fixed windows 
or elimination of windows in walls 
where views were not important; (2) 
cleanliness; (3) flexibility of room 
temperature control; (4) ability to 
use inside rooms as effectively as out 
side rooms; (5) elimination of 
screens and screen doors; (6) great 
er freedom for the architect as he 
could omit breeze-ways, porches and 
windows and make good use of in 
side rooms; and (7) possibility of us 
ing land plots to best advantage as 
window views would be less impor- 
tant would be able to locate rooms 
in any position without regard to 
need for window space. 

Mr. Hood then explained the prob- 
lems involved in selecting and assem- 
bling various parts of heating and 
cooling equipment to make a com 
plete system, as compared with instal 
ling a factory assembled combination 
heating and cooling unit. 

In the 
questions dealt with air quantities, 


discussion, some of the 
temperature drop, refrigerants, size 
of units, coil and heater design, and 
heat transfer rates for the heating 
surface 

The November meeting was held in 
the Building Trades Club, and was 
called to order by Pres. P. B. Gordon. 
Attendance 120. Attendance 
0.30. 


ratio 


® NORTH TEXAS: The December 
meeting consisted of a dinner dance 
held at the Lakewood Country Club. 
The party was successful from every 
standpoint, including financial, and 
each lady was given an orchid cor- 
sage as a favor. 

Pres. R. £. 
special committee to count the elee- 


Allison appointed a 


tion ballot returns, and the follow- 
ing members were elected to serve 
next year: President——P. N. Vinther; 
Vice President—M. W. Brown: Sec- 
J. A. Ray: Treasurer— H. G. 
Gregerson; Board of Governors 
R. FE. Allison, J. L. Tye. and G. H. 
Meffert. Attendance 260. 


retary 
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© NORTHEASTERN OKLAHOMA: 
Program chairman J. N, Watt in- 
troduced C. S. Stock, 
Herman 


general sales 


manager, Nelson  Div.. 


American Air Filter Co., Moline, Il. 
as speaker of the evening. Mr. Stock’s 


discussion was Laboratory School 

A Scientific Evaluation of Comfort 
Conditions and Building Perform- 
The talk was based upon an 
heating 


ance, 
investigation of classroom 
and ventilating which was conducted 
during the 1951-52 heating season 
at a new school in Moline. Mr. 
Stock used slides to show instrumen- 
tation and charts of findings. An 


film, De- 


followed, 


color sound 
sign for Living, which 
showed the non-technical discussion 


educational 


of fundamentals of school heating 
and ventilating. <A 
answer period followed Mr. Stock’s 
talk, which was considered as one of 
the outstanding talks of the season. 

Pres, C. H, Dollmeyer, Jr. called 
the November meeting to order at 
the University of Tulsa Student Ac- 
tivities Building. He then 
members to attend the Annual Meet- 
ing in Chicago in January. He then 
auditing Committee 
consisting of R. FE. Pauling, chair- 
man; J. D. Schubert, and T. E. 
Krieg. He reminded the members 
that a member and alternate mem- 
ber would have to be appointed to 
serve on the Chapters Conference 
to attend the Annual 
Attendance 35. Attend. 


question and 


urged 


appointed an 


Committee 
Meeting. 
ance ratio 0,00. 


@ NORTHERN OHIO: W. F. D. 
Neiheiser introduced Louis Smith, C. 
A. Dunham Co., who spoke on Sub- 
Atmospheric Steam and Its Control. 

Mr. Smith discussed the general 
performance of steam heating sys- 
tems and mentioned that the heating 
system comprises control equipment 
as well as the boilers, radiators and 
so forth, and that the complete in- 
stallation must be considered as a 
whole. Because of the 
steam heating systems, he explained, 
it is difficult to modulate their out- 
He discussed 


nature of 


put at very low loads. 
the on-off systems and 
systems in which the steam pressure 


continuous 


138 


is usually regulated by means of a 
control valve. He then spoke of the 
sub-atmospheric type system. He 
stated it was possible to obtain radi- 
ator temperatures as low as 133 deg 
as required for light loads and that 
partial filling is used to further re- 
duce the radiator capacity. 

W. M. Rowe took the floor to state 
that H. M. Nobis, Life Member, was 
present at the meeting on the first 
day of his retirement after 25 years 
of service at Warner and Swasey Co.., 
Cleveland. 

Mr. Neiheiser introduced D. 
Williams, CEI, who spoke on the sub- 
ject of stocks and bonds and _ the 
mechanism of bond negotiation. Af- 
ter this, Treas. J. R. Venning re- 
ported an on-hand cash balance of 
$921.57 as of November 10. 

Membership Chairman, H. R. 
Canoyer proposed D. V. Case, Jr. 
and R. J. Kaschyk for membership 
in the chapter. G. V. Parmelee then 
introduced D. J. Vild and Aydin 
Umur, newcomers on the ASHVE 
Research Laboratory staff. 

Pres. R. E. Sherman called the 
November meeting to order in the 
Mather Room. Attendance 75. 


@® NORTHERN PIEDMONT: At 
the November meeting, the following 
slate was elected for the year of 
1953: President—J. FE. Hart; Vice 
President—R. B. Crosland,  Jr.: 
Secretary—S. T. Oliver: Treasurer 

L. R. Gorrell; Board of Gover- 
nors: J. deB. Shepard and R. A. 
White. 

Fourteen students attended _ this 
meeting. Prof. F. J. Reed introduced 
the students from Duke University 
while Mr. Knight introduced the 
North Carolina State students. 

David M. Lawson, Sporlan Valve 
Co., was speaker of the evening. Mr. 
Lawsor’s discussion was on the De- 
sign, Manufacture and Use of The 
Expansion Valve. The talk was illus- 
trated with slides and created quite 
a discussion. 

Pres. L. L. Vaughan called the 
meeting to order at the Chez Gour- 
met Restaurant. After dinner the 
group went to Broughton Engineer- 
ing Laboratory on the campus of 


North Carolina State College.  At- 


tendance 52. Attendance ratio 0.40. 


© ONTARIO: N. W.. Kingsland. 
chairman of On-To-Chicago Commit- 
tee, outlined to the chapter the ar- 
rangements made for members. 

To the amazement of all present. 
Santa Claus, alias A. G. Ritchie, ap- 
peared at the meeting and presented 
a multitude of gifts to the members 
and guests present. 

The speaker of the evening was J. 
B. Johnston. York-Shipley,  Ine.. 
York, Pa. Mr. Johnston’s talk, which 
was illustrated by slides, was entitled 
One of 


discussion 


Packaged Steam Generators. 
the most interesting 
periods the chapter has had, followed 
Mr. Johnston’s talk. 

Pres. J. H. Ross called the Decem- 
ber meeting to order at the Royal 


York Hotel. Attendance 165. At- 


tendance ratio 0.30, 


® ONTARIO: One of the most in- 
formative and enthusiastic meetings 
that the Chapter has had for some 
time was held on November 3 at the 
Royal York Hotel. 

Under the chairmanship of D. A. 
Stott there was a panel discussion on 
the subject of What Do You Think 
Is Wrong With the Heating, Air Con- 
ditioning and Ventilating Business? 
On the panel of experts to answer 
questions were: D. L. Angus and F. 
D. Ledgett, representing the  engi- 
neers; M. C. Bailey and M. K. 
Bowman, representing manufactur- 
ers; J. A. Clifton and Mr. 
McMorran, representing wholesalers: 
and William Mould and Harry 
Thompson, representing contractors. 
The meeting lasted for an hour and 
three quarters and was at all times 
brisk. 

Pres. J. H. Ross who called the 
meeting to order introduced the first 
lady member of the Ontario Chapter. 
Mrs. Madeline Hoare. Attendance 
136. Attendance ratio 0.55. 


® OREGON: 
tained record enthusiasm 
Heathman Hotel for the 
Chapter’s November meeting. 


A big turnout main- 
at the 
Oregon 


Heating, Piping & Air Conditioning. February 1953 








OURNAL 
SECTION 





Guest speaker, C. A. Pickett, Pacif- 
ic Division Manager of American 
Air Filter Co., won top chapter in- 
terest with his discussion of the Mo- 
line, Ill. experimental school. The 
discussion pertained to the heating 
and ventilating discoveries in the 
classrooms. He explained the appli- 
cation of the recording type instru- 
ments used in this project and the 
unexpected results. Ably summa- 
rized by Mr. Pickett, the results of 
this study pointed out the need for 
more classroom cooling coupled with 
the desirability of individual room 
control. The density of the per capita 
use along with the solar heat gain 
factors led him to stress five prime 
condi- 


considerations in classroom 


tioning: a balanced thermal condi- 
tion, quick heat for fast pick-up, out- 
door air supply, outdoor air for cool- 
ing and two-way control, 

Mr. Pickett’s talk was well supple- 
mented with many multi-colored 
slides which graphically 
the results obtained from this study. 
After the talk. the members partici- 


pated in a vigorous discussion period. 


illustrated 


The chapter was quite impressed 
when Pres. K. H. Hanson presented 
a beautiful bell given the chapter by 
the Swiss Special Branch in recog- 
nition of the gavel sent them by the 
Oregon Chapter members. 

A secret 
Chapter to elect the nominating com- 
officers for 
next vear. Those named were: _ T. 
E. Taylor. chairman: B. W. Farnes. 
J. D. Kroeker. E. R. Lokey. and W. 
B. Morrison. Attendance 69. At. 
tendance ratio 0.40. 


hallot was cast by the 


mittee who will select 


©OTTAWA VALLEY Pres. 
Bernard Stotesbury called the No- 
vember 18 meeting to order at the 
Prescott Hotel. He then introduced 
visitors from the Montreal Chapter: 
H. G. S. Murray and F. G. Phipps. 
Other attended _ this 
meeting were Messrs. R. L. Collins, 
John Munro, S. Smith, A. Lawson. 
M. Chomyn, A. Burrell and H. Nault. 

After a brief discussion it was de- 
cided that Vice-Pres. G. L. Ostiguy 
represent the Ottawa Valley Chapter 
at the Annual Meeting in Chicago in 


visitors who 
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January. W. J. Robinson was se- 
lected as the alternate. 

A copy of Steam or Hot Water 
was distributed to the members. They 
also received a copy of the draft of 
the Constitution and By-Laws. 

Following a brief recess, a colored. 
sound film, entitled Service Unseen, 
was shown through the courtesy of 


(larrier Corp. Attendance 31. 


© PHILADELPHIA: Past President 
M. F. Blankin introduced the guest 
speaker of the Ernest 
Szekely, president of the Society and 
president of Bayley Blower Co., Mil- 
waukee. Mr. Szekely presented an 
interesting talk, with slides to illus- 
Their Design and 


evening, 


trate it, on Fans 
Application. 
Pres. M. E. Barnard presided over 
which was 
Club. The 
following new members were intro 
W. J. Sliney, :. M. Johnston. 
E. G. Carrier, H. N. Jacobs and | 
L. Sederholm, Jr. After this G. W. 
Powell, Jr. presented a Life Member 
ship Certificate to Pierce Timmis 


the December meeting 


held at the Engineers’ 


duced: 


John Everetts, Jr. gave a report on 
the Chicago Meeting and on train 
Attendance 80. At- 
tendance ratio 0.23. 


reservations 


© PHILADELPHIA: Henry Wright. 
consultant to Herman Nelson Divi- 
Air Filter Co.. gave 
an inspirational and informative talk 
on The Laboratory School. 

After Pres. Vi. E. Barnard called 
the November meeting to order at 
the Engineers Club, the 


sion, American 


following 
names of new members were read: 
H. M. Olsen, C. A. Rhea, and R. V. 
Smith. Attendance 83. 
ratio 0.40, 


Attendance 


@ SACRAMENTO VALLEY: An 
slide-illustrated talk on 
Combustion 


educational 
Electronic 
Systems for Gas and Oil Burners 


Safeguard 
was given by Russell Green, sales 
engineer, Minneapolis-Honeywell 
Regulator Co. A discussion period 
followed the talk. 

Pres. L. A. O'Meara presided over 
the December meeting. to 
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Marshall read a letter from the Sacra- 
mento Section of the A/EE. Its chair 
man, A. R. 
ASHVE members to attend a meet 
ing at the Clunie Club House to hear 
Everett Lee discuss What 1s New In 


Tanner, invited the 


Science And Engineering. 
FE. C. McKinsey, 


man, reported on plans for future 


program chair 


programs, one being a trip to the 
Folsom Dam site in the spring. D 
R. Blanchard reported for the mem 
bership committee that eight new 
members had been accepted and that 
nine more were 


applicants being 


processed. R. A. Sarro, treasurer, 
stated a balance of cash on hand of 
$81.81 


to fill out membership cards. J. E. 


He also asked all members 


Day of the attendance committee ad 
vised that badges will be available 
Mr. McKinsey 


mectings 


at the next meeting 
suggested that would be 
more profitable if the members would 
bring up their special individual 
discussion H. D 


Brainard moved that the chapter al 


problems for 


locate $100 toward expenses in urred 
by the Chapters Conference Commit 
tee for the Annual Meeting in Chi 
Attendance 514 Attendance 
ratio 0.50 


avo, 


© SHREVEPORT: W. FE. FitzGerald 
introduced the speaker of the eve 
ning, W. D. Graham. manager, Trane 
Co.. New Orleans. 
sented an interesting and informative 
talk on Selection and Application of 
Coils. 


In using steam coils. 


Mr. Graham pre 


Mr. Graham 
150-600 
quiet 


said. a space velocity of 
SPM was 
operation, with velocities of 500-700 


SPM for 


where noise could be tolerated. For 


recommended for 


industrial applications 
steam coils used in air conditioning 
work and particularly in packaged 
cooling units, he suggested a 500 
SPM velocity. Single tube steam coils 
should be used where steam flow will 
not be modulated or an uneven tem 
perature will result. 

A formula was given for determin 
ing the number of rows in a hot 
water coil. This same formula ap- 
plies for chilled water coils, with 
an addition of a wetted surface fac- 
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tor. It was pointed out that engi- 
neers and contractors have to take 
into account the fouling on the fins 
and inside of tubes and it is particu- 
larly important that they determine 
on what basis coil tables are pre- 
sented with reference to the pressure 
Some coil 


drop through the coils. 
external 


tables show the available 
pressure after leaving the coil, thus 
taking into account the actual pres- 
sure drop to the coils. Other tables 
actually show the total pressure drop 
through the air handling unit. 

The meeting was called to order 
by Pres. R. M. Hood at Monsour’s 
Restaurant, A nominating commit- 
tee, consisting of the following, was 
appointed: W. FE. FitzGerald, P. O. 
sccm C. M. Hadra, S. W. Beaty 
and Osborne Dyke, Jr. Attendance 
34. Attendance ratio 0.40, 


@ UTAH: G.L. Soderborg, Sr., in- 
troduced the guest speaker of the eve- 
ning, Dr. Lyle B. Borst, professor of 
Physics at the University of Utah. 
Dr. Borst discussed the problems of 
ventilation in atomic energy instal 
lations; more especially the installa- 
tion at Brookhaven National Labo- 
ratories. Long Island, N. Y., in that 
he had been quite active in the di 
rection of its design and construction 
Dr. Borst further discussed the pos 
sibility of the Utah 
being the second in the country to 


University of 


construct a reactor of the non-secre 
tive type, which he explained would 
he open to any of the industrial firms 
in the inter-mountain area to use as 
they saw fit. He gave a brief out- 
line of the type of reactor that would 
in all probability be installed at the 
University if the finances and design 
are approved by the University’s 
Board. Dr. Borst then opened the 
discussion to questions and answers 
and the group appeared to be quite 
enthused at the possibility of having 
such a reactor in this area. Dr. 
Borst then announced he would wel- 
come industrial firms to participate 
in the project to the extent of partici- 
pating in the design and_ possible 
methods of construction in that they 
were sadly in need of such help from 
sources to augment the 
assistance that can be se- 


outside 
limited 
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cured from within the University it- 
self. 

Pres. D. KR. Wilde opened the De- 
cember meeting at the Hotel New- 
house. After various committees re- 
ported, Vice Pres. M. L. Gollaher 
advised that Mr. Wilde would not 
be able to attend the Annual Meeting 
in Chicago, and asked that an alter- 
nate be appointed. Attendance 25. 
Attendance ratio 0.40. 


© UTAH: &. L. Baker, chairman 
of the Program Committee, intro- 
duced Jack Heath, the speaker of 
the evening. He gave an illustrated 
talk on Bituminous Coal Industry in 
the United States, with particular 
emphasis on how it affected the state 
of Utah. 

The November 20 meeting was 
called to order by Pres. D. R. Wilde. 
Attendance 19. Attendance 
0.70. 


ratio 


After 


eting 
meeting, 


© WASHINGTON, D.C.: 
dinner at the November 
Pres. G. R. Walz presented past pres- 
ident pins to Past Presidents F. M. 
Thuney and S. R. Allen. Mr. Walz 
then announced that if the member- 
ship was having difficulty in obtain- 
ing rooms for the 59th Annual Meet- 
ing in Chicago, they should notify 
the Society. 


N. M. Love, chairman of the Meet- 


ing Committee introduced the speak- 


er of the evening, P. L. Geiringer, of 
the American Hydrotherm 
whose subject was High Temperature 
Hot Water. The popularity of the 
subject was evident from the large 
attendance, and Mr. Geiringer cer- 


Corp.. 


tainly did not disappoint his lis- 


teners. Mr. Geiringer compared the 
advantages of high temperature hot 
water over steam for heating pur- 
poses, particularly in long distribu- 
tion systems. He stressed the greater 
heat storage capacity, and therefore 
the reduction in peaks, making the 
use of smaller boilers possible; and 
he stated that temperature controls 
are easier to accomplish, as varying 
velocities up to 300 fpm are prac- 
tical, and the heat transfer may be 


varied by varying the velocity. Mr. 


Love also stressed lower maintenance 
costs, and the smaller danger from 
leaks. A lively question period fol- 
lowed his talk. Attendance 132. At- 


tendance ratio 0.40. 


© WESTERN MICHIGAN: R. W. 
Mangrum introduced the speaker of 
the evening, Prof. W. S. Harris of 
the University of Illinois, Urbana. 
His subject was Radiant Baseboard 
Heating. Professor Harris illustrated 
his talk with slides which outlined 
the development of radiator heating 
units, leading up to the radiator con- 
vector baseboard unit which was 
tested at the Research Residence at 
the University of Illinois. Professor 
Harris gave the performance data 
with the type RC baseboard installa- 
tion. The cost of operation was 
shown to be approximately equal for 
Type R. Type RE and all small tube 
radiators. A cost study of a one- 
pipe system vs. a series system, which 
Professor Harris made, was presented 
and the results indicated that the in- 
stallation cost of a one-pipe system 
is approximately one half that of a 
series system. 

kK. E. Robinson announced the sec- 
Ventilation 
Conference which will be held at 
Michigan State College. February 16- 
19, 1953. and invited all members to 
attend. J. T. 
the committee which is making up a 
chapter handbook outlining the duties 
of chapter officers and committees. 

Pres. H. R. Limbacher called the 
to order at the 

Attendance 73. 


ond annual Industrial 


Anderson repor ted on 


December meeting 
Battle Creek YMCA. 


Attendance ratio 0.60. 


© WESTERN MICHIGAN: The 
November meeting. held at the Hotel 
Rowe. Grand Rapids. was called to 
order by Pres. H. R. Limbacher. 
The speaker of the evening, J. H. 
Carpenter, Carrier Corp., Syracuse 
N. Y.. spoke on Psychrometric 
Charts, which was further illustrated 
by the use of slides. A question and 
answer period followed the talk. At- 


tendance 50. Attendance ratio 0.50. 
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© WESTERN NEW YORK: The 
speaker of the evening, G. V. Bond, 
Carrier Corp., gave an interesting 
talk, which he illustrated with slides, 
on the air conditioning installation 
at the Lever Brothers House in New 
York City. 
answer period followed the talk. 

The November meeting, which was 
a joint meeting of the ASRE in con- 
junction with the ASHVE members 
of the Western New York Chapter, 
was held at the Park Lane Restaurant. 
Pres. J. M. Quackenbush thanked 
the ASRE for being host, and invited 
the group to be a guest at the meet- 
ing to be held by the ASHVE mem- 
bers. Attendance 80. Attendance 
ratio 0.00. 


A very fine question and 


@ WISCONSIN: N. E. Hill intro- 
duced the various speakers, who gave 
short twelve minute talks on the vari- 
ous phases of the auiomatic control 
industry. 

The first Dale 
Cook. Perfex Corp.. Milwaukee, who 
gave a talk on temperature control 


speaker was H. 


devices. limiting himself to a discus 
sion of thermostats, due to the short 
time alloted his discussion. 

The next speaker was J. A. 
Morrow. vice president, Shalleross 
Controls, Inc., Milwaukee, who spoke 
on pressure responsive devices, which 
he classified as the dry diaphragm 
type and the bellows type, as pos- 
He also spoke 


of pressure responsive dev ices di- 


sible classifications. 


vided as to types with regard to the 


float (gasometer) type, and those 
which make use of U’ tubes. 

The next speaker was H. W. Alyea, 
field engineer, Johnson Service Co.. 
Milwaukee. who spoke on humidity 
responsive devices. He pointed out 


that relative humidity is controlled by 


any number of automatic control de- 
vices. which can be classified into 
two different categories. Mr. Alyea 


had a complete group of slides show- 
ing the various methods of securing 
humidification and also explained in 
considerable detail the difference be- 
tween a 3-way mixing valve and a 3- 
way valve used for by-passing pur- 
poses. 
W. F. 
Specialty Co.. 


Hoeser of Milwaukee Gas 
Milwaukee. was the 
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next speaker. He spoke on flame 


protection devices, and mentioned 
that there were many types of flame 
protection devices where the failure 
of the flame was detected by elec- 
tronic devices, rod and tube types 
dependent on differences in expan- 
sion and contraction, liquid expan- 
sion types, thermo-electric types and 
those which make use of hot junction 
thermocouples. 

The final speaker was Mr. Sloan 
of A-P Controls Co.. who spoke on 
float control devices and limited his 
talk to those float control devices as 
used for vaporizing type of burners 
where a safety float control mecha- 
nism is very essential for safe oper 
ating conditions. 

Pres. J. A. Lofte presided at the 
December meeting held at the E.S.M. 
Building. At the 
Lofte. C. H. Randolph made some 
comments concerning the revision of 
the present State Heating and Venti 


request ot Mi 


lating Code, which was last revised 
in 1935. Mr. Randolph pointed out 
that the Code Committee had already 
spent four afternoons studying the 
existing code. He emphasized the 
importance of each member becoming 
familiar with the code, and then to 
make recommendations as to where 
the code could be improved or re- 
vised to the general advantage of the 
heating and ventilating industry. as 
well as to the advantage of the build 
ing owners, occupants, ete. Attend 


ance 103. Attendance ratio 0.30. 


@ WISCONSIN: Spieth 
introduced John Hallema, staff archi 
tect for S. C. Johnson & Son. who 


discussed the preliminary planning 


Benjamin 


of space requirements of the research 
laboratory. Mr. Spieth then intro- 
duced Roy Shields, Samuel R. Lewis 
Co., who was in charge of the design 
of the mechanical systems for the re 
search tower as well as numerous 
other buildings. 

Mr. Shields stated that the S. C. 
Johnson & Son office building was 
an unusual mushroom column of 
glass tubing walls and ceilings; the 
building being completed about ten 
years ago. The additions to this 
original building consisted of the re- 


search tower, the pilot plant, the 
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garage and the office building which 
were finished about two years ago. 
His office designed the mechanical 
equipment for these additions. He 
then gave a brief outline of the means 
employed to provide the heating, 
ventilating and air conditioning in 
these buildings. 

He stated that since Frank Lloyd 
Wright was the architect on the origi 
nal building and the addition, they 
are far from the ordinary, and as a 
result it took an extreme amount of 
work and ingenuity to use ordinary 
mechanical equipment to fulfill the 
requirements and fit these into the 
space allowed in the unusual struc 
ture, as well as satisfying the exacting 
aesthetic requirements of the archi 
tect. 

Mr. Shields discussed the mechani 
cal equipment of the building; the 
each 


tower: the exterior walls of 


floor; the equipment room in the 
basement and the top of the tower 
houses, and many other aspects of 
the building. He then 
C. EE. Folwell. 
Johnson Wax Co.. 
group into parties, 


a conducted tour through the 


introduced 
plant engineer, 
who arranged the 

ach party was 
given 
research tower, pilot plant and office 
addition. 

Pres. J. A. Lofte called the Novem 
ber meeting to order at the S. ¢ 
Johnson & Sons Plant at Racine. Wis 
Various Committees made their re 
ports, 

J. E. Wlingworth, chairman of the 
membership committee announced 
that kb. R 
vanced to the grade of member in the 
C. Plaehn reported 


Anderson had been ad 


Society. Treas. L. 
that 90 percent of the dues for the 
chapter had been collected 

In the absence of C. H. Randolph, 
Mr. Lofte announced that the State 
Heating and Ventilating Code is now 
being revised, and that the chapter 
was going to request that the city of 
Milwaukee hold up definite action on 
the code until such state code re 
vision has been completed. A. S. 
Krenz then stated that the state code 
committee would welcome any sug 
gestions or recommendations in the 
code, and that the members should 
make use of this opportunity. At- 
tendance 119. Attendance ratio 0.30, 


14] 





J QURNAL 
SECTION 





© UNIVERSITY OF TEXAS: Pres. 
H. M. Braymer introduced Prof. R. 
A. Bacon who gave a short talk on 
the advantages ASHVE has to offer 
the student member. 

President Braymer called the No- 
vember meeting to order in the Engi- 


neering Building. Attendance 21. 


© UNIVERSITY OF TEXAS: Prof. 


W. EF. Long gave a short explanation 


STUDENT BRANCHES 
of ASHVE to the members. He also 


explained that all of last year’s of- 
ficers, with the exception of the Sec- 
retary, had graduated, thus making 
it necessary to re-organize the student 
branch. The following officers were 
elected: President--H. M. Braymer; 
President—J. S. Miller: See- 

A. D. Wilkinson, Jr.. Treas- 
urer—-E.. M. Shaw. 

The October meeting, which was 
sponsored and called to order by 


Vice 
retary 


Professor Long. was held in the Engi- 


neering Building. Attendance 14. 


@ UNIVERSITY OF TORONTO: 
Professor F. G. Ewens acted as Chair- 
man for a short meeting which was 
called for the purpose of electing 
officers. Those elected were: Presi- 
dent D. S. Harper, Secretary 

L. S. Mitchell. Attendance 15. At- 


tendance ratio 0.60. 


Candidates for Membership 


The Society's By-Laws require that all applications for membership or advancement are to be sent to the Executive Secretary and 
the names of applicants and their references shall be printed in the next issue of the JourNAL of the Society, or mailed to all mem- 


bers. 


sion and Advancement Committee as soon as possible. 


When the Admission and 


Council shall contirm the election of the proposed Candidate for membership. 
13 student applications and 8 reinstatements; in addition 9 advancements have been received. 


for membership, including 


of these men and their sponsors are published in the following list. 


Members are requested to serutinize the list with care. 


members to assume their share 


promptly of any whose eligibility for membership is in any way questioned 


All correspondence in regard to such matters is strictly confidential, and is solely for the good of the 


duty of every member to promote. 


Unless objection is made by some member by February 27, 1953, these candidates will be voted upon by the Council 


to membership will be notified by the Executive Secretary immediately after election 


Vote: 


Alabama 

ADuum, L. J., Jn, Pres., Capital Refriger 
ation Co. Inc., Montgomery. Rerer- 
ences: M. M. Crout, E. R. Foss, F. D 
Graham, F. K. Hardy. 

Tintery, J. M., Mech. Draftsman, Wilmot 
( Douglas, Architect, Birmingham. 
Rererences: H. K. Ellett*, G. W. 
Hogan, Jr. R. W. McKenzie, x. oe 
Waldon*. 


California 

Beck, J. C., Jn. Engr., Atlas Heating and 
Ventilating Co., Ltd., San Francisco. 
Rerenences: CC. E. Bentley, E. C. 
Fanning, James Gayner, T. J. White. 

BiatmMan, Seymour, Jr. Mech. Engr., 
Allen Engineering, Los Angeles. Rer- 
FRENCES: Edwin Goldstein*, J. H. 
Jacoby*, Carl Mohler*, E. F. Slattery*. 

Booruny, H. F., Owner, Boothby Sheet 
Metal, Sacramento. Rererences: — T. 
W. Johnston, J. FE. Marshall, L. A. 
O'Meara, R. A. Sarro. 
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tReinstatement. *Non-member. 


Engr., F. B. 
REFER 
Hess, 


Bowman, K. A. Mech, 
Gardner Co., Inc., Los Angeles. 
ences: L. B. Davenport, A. J. 
H. J. Tilley, C. D. Walz. 

Brown, F. L., Asst. Mer., Charles M. 
Bailey Co., San Francisco. Rererences: 
0. E. Andersen*, D. R. Blanchard, K. 
K. LaPoint, E. C. McKinsey. 

Don.tey, W. L., Engr., Minneapolis-Honey- 
well Regulator Co., Los Angeles. Rer- 
erences: L. B. Davenport, A. J. Hess, 
F. M. Neal, Carl Raymond. 

Hitton, KE. B., Mech. Engr., Kistner, 
Wright & Wright, Los Angeles. Rerer- 

Davenport, J. L. 
McCullough, D. H. Nack*, C. D. Walz. 

Houtanper, G. M., Assoc. Mech. Engr., 
Div. of Architecture, State of California, 
Sacramento. Rererences: W. J. Biggar, 
V. J. Burke, E. C. Evans, F. N. Neal. 

Jounson, O. C., Sales Mer., Water Chem- 
ists, Inc., Los Angeles. Rererences: 
4. J. Hess, R. H. Savage*, Gordon 
Schuhmacker*, Ralph Westcott. 


ENCES: a 


When the replies are received from references the Candidate’s application shall be submitted to and acted upon by the Admis- 


Advancement Committee has acted favorably upon a Candidate's application and assigned his grade, the 
During the past month there have been 125 applications 


The names 


The Admission and Advancement Committee, and in turn, the Council, urge 


of responsibility of receiving these candidates into membership by advising the Executive Secretary 


Society, which it is the 


Those elected 


A, Advancement. 


Nicnotas, C. J., Dist. Mer., Bastian- 
Morley Co., Inc., Sacramento. Rerer- 
ences: H. D. Brainard, Herbert Lemkau, 
H. E. Muldoon, L. A. O'Meara. 

raytor, R. R., Ener., Fraser & Johnston 
Co., San Francisco. REFERENCES: 
Howard Cardiff*, Tom  Davenport*, 
William Johnston*, Mel Lewis*. 

Turner, L. R., Mech. Inspector, U.S. 
Army Engineers, Marysville. Rereren- 
ces: CC. D. Elliot*, E. C. McKinsey, 
EF. E. Phillips, R. E. Sorenson*. 

Wacker, R. B., Partner, Park Sheet Metal 
Co., Sacramento. Rererences: D. C. 
Benbow, J. E. Day, W. C. Denner, T. 
W. Johnston. 

Youne, T. J., Engr., American Air Filter 
Co., Inc., San Francisco. Rererences: 
R. T. Andrews, Edward Hill, Jr., J. E. 
Murray, R. H. Walpole, Jr. 


Connecticut 
Levy, Monroe, Mfrs’. Repr., Red Wing 
Oil Co., Portland. Rererences: Jack 
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Friedlander*, Mitchel Landau, Samuel 


Al Webber*. 


Schreiner*, 


Delaware 

tANnverson, P. R., Engr., 
Schoenijahn, Wilmington. Rererences: 
J. W. McElgin, S. E. Plewes, R. P. 
Schoenijahn, J. K. Walters. 


Robert P. 


District of Columbia 

Mitton, Mech. Engr., District 
Public Works Office, U.S. Naval Gun 
Factory, Washington. Rererences: J. 
M. Jalenak, Irving Neusihin, Solomon 
Sirotta*, G. R. Walz. 

tWimmer, C. C., Sr. Heating Engr., 
Harrison Brothers, Washington. Rerer- 
ences: J. M. Beane*, Donald Bellman’, 
C. W. Fletcher, J. C. Flood*. 


SIROTTA, 


Florida 
DuNLop, 
Seaboard 


Henry, Sr. Design Draftsman, 

Machinery Corp., Panama 
City. Rererences: V. E. Cucci, C. M. 
Leavitt*, A. Mair*, C. R. Schaeffner*. 

AGraziano, S. F., Secy., Typhoon Prop- 
R-Temp Corp. of Florida, Tampa. Ret 
erences: R. J. Clark, J. F. Dailey, G. C. 
Hall, Leo Toribio*. 


Illinois 

tBenson, B. C., Sales Mgr., Hospital Con- 
trols Div., Minneapolis-Honeywell Regu- 
lator Co., Chicago. Rererences: H. E. 
Anderson, N. E. Bueter, O. W. Dauber, 
R. E. Moore 

ACro, H. E., Engr., Air Filter & Equip- 

Rererences: M. W 

W. May, J. H 


ment Co., Chicago. 
Bishop, H. G 
Milliken. 

Marsnatt, W. J., Technical Dir., Insula 
tion Board Institute, Chicago. Rerer 
ences: S. TT. Carpenter*, W. I 
McCabe*, F. B. Rowley, F. W. Yeager*. 

Meyer, W. W., Pres., General Blower Co.. 
Morton Grove. Rererences: J. E. 
(ark, H. T. Kucera, W. T. Pennington, 
L. E. Schulein. 

Perrine, E. L., Sr. Physicist, Zonolite 
Company Research Laboratory, Evanston. 
Rererences: L. A. Barron, D. L. 
Collins*, H. A. Leedy*, R. F. Rea. 

\Porvin, L. J., Pres., Fenner & Potvin, 
Inc., Chicago. Rererences: F. H. 
Gaylord, S. R. Lewis, M. F. May, N. D 


Skinner. 


Gragg, J. 


Indiana 

Ecceinor, R. H., Mfrs. Repr., Indianapolis 
4. G. Dixon, W. H. Dwyer, 
A. Stickle. 


REFERENCES: 


J. H. Ruddell*, F. 


lowa 

Watters, P. A., Engr., B. E. Landes, Cons. 
Engr., Des Moines. Rererences: L. E. 
Gnade, T. R. Johnson, B. E. Landes, 
R. H. Schnell. 
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Kansas 

Baker, L. D., Jn., Mer., Heaven Engineer 
ing Co., Wichita. Rererences: B. I 
Blackburn, O. P. Bullock, E.G. 
Fahnestock, L. P. Heaven. 

Hewirr, J. B., Engr., Todd Roberts Insula 
tion Co., Wichita. Rererences: B. L. 
Blackburn, J. 
S. F. Whitley. 

Stranum, O. B., Pres., Industrial 


Wichita. Ret 


Vice 
Engineering Co., Ine., 
ERENCES: 
J. W. Kice, M. M. Ross* 

Whitney, K. P., Engr., Heaven Engineer- 
ing Co., Wichita. Rererences: B. I 
Blackburn, O. P. Bullock, E. G 
Fahnestock, L. P. Heaven. 


Louisiana 


Campon, E, Sales 


D., Jnr., Dist. 
Industries Corp., New Orleans 
Rererences: C. V. Bankston, L. V 
Busenlener, R. B. Guest, E. O. Thoman. 

Cazenavette, L. L., Engr., Cary B. Gamble 
& Assocs., New Orleans. Rererences 
Ralph Elizardi, C. B. Gamble, W. B. 
Martin, Jr.. T. A. Stokes. 

Hinpecanc, W. P., 
New Orleans. Rererences: F, | 
Aleus*, C. E, Ammen*, J. D. Maddox, 
I. M. Richardson. 

tKnicut, J. T., Jn., Mer., 
ing & Refrigeration Div., Equitable Life 

New Orleans. Rereren 

Goode, W. P 


Sales 


Air Condition 


Insurance Co., 
ces: Walter Cooke, R. K. 
Oster, J. V. Reuter, Jr. 

\ Martin, W. B., Jr., Engr., Cary B 
Gamble & New Orleans. Retr 
erences: P. E. Coe, Jr., 
C. B. Gamble, T. A. Stokes. 

Patter, Gustave, Engr., Gulf Engineering 
Co., Ine., New Orleans. Rererences 
W. L. Clay, T. J. Jenny, Theodore 
Offner, H. N. Stall 

Witson, G. E., Jr., Engr., Airco Refriger 
ation Service, Inc., New Orleans. Retr 
ERENCES C. V. Bankston, W. J 

Robert Post, E. O 


Assocs., 


Johnson, Thoman. 


Maryland 

Enrcicu, Samvuer, Engr., Office of Hal A 
Miller, Baltimore. Rerrrences: S. A 
Bogen*, A. Ehrlich*, C. A. Fuller, H 
A. Miller* 

THnompson, W. H., 
H. Thompson, 
Rererences: R. L. 


Kent, E. H. Taze, J 


Consultant, William 
Engr., Baltimore. 
Hughes, Jr., FE. R. 
K. Wolford 


Cons. 


Massachusetts 

+Frecp, Ertunp, Vice Pres., Whitley Com 
Boston. Rererences: W. J 
Bonner, L. A. Brissette, 


pany, Ine., 
Ahearn, John 
C. T. Flint 

Lucuner, L. F., 
Thompson, Boston. 
Brayman, J. W. Brinton, C. 
W. Kimball. 


Engr., Richard ¢ 
Rererences: A, I. 
T. Flint, ¢ 
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L. Crawford*, T. C, Pitts*, 


R. F. Bauer, Peter Ketelsen*, 


Engr.., 


In., Nos Engineering, 


Ralph Elizardi, 


Michigan 

Boates, W. G., Jn, Jr. Engr., 
William G. Boales & Assocs., Detroit. 
Rererences: W. G. Boales, J. W. James, 
L. L. MeConachie, K. E. Robinson. 

Nesmitt, K. A., Engr., Westerlin and 
Campbell Co., Detroit. Rererences 
W. E. Barnum, Eugene Borak, D. 5 
Falk, E. F. Glanz 


Sales 


Minnesota 

Kisrert, M. B., Mech. Engr., Ellerbe and 
Co., St. Paul. Rererences: G. M 
Kendrick, J. A. Rudberg, R. J. Ruth, 
William Sturm 

Maruison, D. W., Asst. Chief Engr., The 
Waterman Waterbury Co., Minneapolis. 
Rerernences: O. W. Griefnow, F. J. 
Maney, D. E Sedgwick, W. A 
Swenberg. 

NELSON, R. 
Mfg. Co., St. Paul 

Leland 

Siegel 


O., Sales Mer., Tjernlund 
Rererences: William 
Roget 


Gosewitz*, Lincoln, 


Ostrom*, J. F. 


Missouri 


BARNETT, 
Barnett Fuel Co 


Heating Div., 
Kansas City. Rerer 
ences: W. H. Brackmann, W. J. O 
Wagner, EF. ¢ Webb, I FE. Zumbehl 
Fitto, J. S.. Br. Mer., General Controls 
Co., St. Louis. Rererences: C. J. Baker, 
E. C. Kuntz, B. L. Lerch, L. M. Schwind 
Hocker, | F.. Draftsman, Reeves 
Wiedemann Co., Kansas City. Rereren 
crs F. F. Dodds, Henry Nottberg, Ji 
EK. E. Ralston, R. H. Stamm 
Matoner, C. E., Pres., C. E 
Ine., St. Louis. Rererences: 
Hazel*, ©. R. Kranz*, W. B 
L. E. Zumbeh! 
Mc Witiiams, M 


Crayton, Mer., 


Malone Co., 
Hamilton 
Watterson 


H., Designer, The Marley 
Co., Kansas City Rererences: H. F 
Degler, W. O. Kretzmeier, O. G 
Linimon, L. T. Mart. 

O_prrsuaw, R k.. Engr.. Wholesale 

Kansas City. Reren 
Jr., E. S. Keller, N 

Stoffer 


Equipment Corp., 
ences: F. J. Dean 
G. Humphreys, G. H 
tSenuxar, W. C., Pres. Eichler Co., St 
Rerrrences: E, T. Clucas, | 
KE. Horch, W. J. Oonk 
Engr., The J. W 
Louis. Rerrnences 
Clucas, H. ©. Sharp 


Louis 
L. Hamig, G 

Tnompson, J. W., 
Thompson Co., St 
M. I! Aitken, E. T. 
E. E. Trickler. 

Tnompson, Jess W., Mfrs. 
W. Thompson Co., St 
ces: M. L. Aitken, E. 7 
Sharp, FE. E. Trickler 

Wricutr, J. A. Product 
Rodgers Electric Co., St 
ences: M. CC. Kaber, R. O 
J. Suche, J. C. Watkins 


Agent, The J 
Louis. Rereren 
Clucas, H. ¢ 


Ener., White 
Louis. Rerer 


Reeves, V 


New Jersey 
M., Heating and Ventilating 
Maplewood, Rererences 


Curpman, J 
Consultant, 
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William Caddle, Jr., B. P. Hyde, W. C. 
Kruse, Jr., W. F. Raymer, Jr. 

Curnte, Avam, Chief Research Engr., L. 
J. Wing Manufacturing Co., Linden. 
Reverences: H, E. Parker, C. H. Smith, 
T. A. Walters, H. S. Wheller. 

Fox, Hensenrt, Sr. Partner, Fox & Taylor, 
Cons. Engrs., Newark. Rererences: 
Russell Donnelly, W. M. Heebner, G. 
C. Norman, D. F. Parker. 

Garey, L. L., Sr. Engr., Public Service 
Electric and Gas Co., Newark. Rerer- 
ences: W. C. Kruse, Jr., J. P. Leinroth, 
H. P. Morehouse, G. C. Norman. 

Hamitton, D. H., Sales Engr., Superior 
Steam Generators of New Jersey, East 
Orange. Rerenences: M. C, Christesen, 
S. H. Nitzberg, P. H. Oppenheimer, 
Milton Simkin. 

Heames, A. J., Design Engr., Merck & 
Co., Rahway. Reverences: V. F. 
Eckstein*, P, B. Gordon, E. 8S. Mehnert*, 
RK, F. Schuerer*. 

Kinc, H. A., Sales Engr., 
Thermal Products  Ine., 
Rerexences: L. D, Carr, A. L. 
F. R. Ellenberger, F. H. Faust. 

Kunmes, Avex, Owner, Alex Kurmes Co., 
Montclair. Rererences: J. P. Glasby*, 
Howard Niles*, Julian Tebo*, R. D. 
Terhune. 

MacNairn, H. A. W., Sales Engr., Minne- 
apolis-Honeywell Regulator Co., East 
Orange. Rerenences: A. H. Bermel, 
William Caddle, Jr., Ernest Graber, 
P. H. Oppenheimer. 

Mitier, L. B., Designer, Pacific Engineer- 
ing Equipment Co., East Orange. Rer- 
erences: M, C. Christesen, E. J. Grady, 
J. W. Turner*, C. W. Zimmer. 

Miter, Kennera, Owner, Pacifie Engi- 
neering Equipment Co., East Orange. 
Rererences: William Caddle, Jr., M. 
C. Christesen, E. J. Grady, H. B. 
Steggall. 

Morntson, R. W., Engr., The Conditioning 
Co., Newark. RerPERENCES: a Bi. 
Bermel, FE. C. Lang, George Norman, 
Oscar Vogelbach*. 

Munray, G. F., Engr.-Estimator, Fred 
Wendel, Oradell. Rererences: W. M 
Heebner, M. Y. Huyett, J. F. O'Brien, 
F. E. Wendel. 

Oven, Sreruen, Sales Engr., Minneapolis 
Honeywell Regulator Co., East Orange. 
Rererences: William Caddle, Jr., Ernst 
Graber, P. H. Oppenheimer, Robert Reis. 

Pawnrer, S. H., Jn., Product Specialist, 
General Electric Co., Bloomfield.  Rer- 
erences: F. H. Faust, L. G. Huggins, 
G. K. Iwashita, G. K. Marshalf’ 

Prrrs, B. J., Repr., Conditioning Co., Inc., 
Newark. Rererences: S. W. Brown, 
Albert Giannini, E. C. Lang, G. C. 
Norman. 


Assoc iated 
Jersey City. 
Croohe, 


New York 

Carersky, Marvin, Designer, Voorhees, 
Walker, Foley & Smith, New York. 
Rererences: Stanley Dicker, R. A. 
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Nyman, Philip Schatkun, Irving 
Silverman. 

Cray, Frank J., Supervisor of Process 
Piping, Heating, Ventilation, Linde Air 
Products Co., Tonawanda. Rerrerences: 
H. D. Edwards, L. G. Hubbell*, H. W. 
Kirchner*, E. H. Praybys*. 

Cursons, S. L., Mfrs. Repr., Warner E. 
Spencer Assocs., Buffalo. Rererences: 
A. Higinbothan*, L. N. Hopkins, Jr., 
F. P. Langley*, F. J. Weber. 

Dwyer, W. R., Construction Engr., The 
J. M. Fink Co., Inc., New York. Rer- 
erences: A. C. Buffalano, J. R. Duncan, 
J. M. Fink, B. B. Howes. 

Goxrorever, A, H., Asst. Engr., Afgo En- 
gineering Corp., Brooklyn. Rererences: 
Henry Kindler*, Murray Lieblich, G. E. 
Olsen, Nathan Wolpert*. 

HARBISON, E. & 
Superintendent, Cohn & Kramer, Plumb- 
ing & Heating Contractors, Albany. Rer- 
erences: H. H. Bond, M. M. Cohn, 
Frank Keis*, J. M. Ryder*. 

Jounson, J. D.,. Supervisor, Air Cond. & 
Refrig., Rochester Gas & Electric Corp., 
Rochester. Rererences: R. E. Cherne, 
S. H. Perkins, N. E. Sheldon, W. H. 
Stell, Jr 

Lee, E. K., Mfrs. 
Honeywell Regulator Co., Syracuse. 
Rererxences: I. W. Gilbert, F. E. Krell, 
J. G. Manion, H. J. Morton. 

Lovetace, G. E., Sales Engr., Minneapolis- 
Honeywell Regulator Co., Syracuse. 
Rererences: €, R. Acheson, R. A. 
Baker, O. H. Hellekson, J. G. Manion. 

Mannine, J. J., Engr., Aerofin Corp., 
Syracuse. Rererences: J. H. Carpenter, 
L. A. Childs, L. H. Fritzberg, Milner 
Noble 

Parsons, F. E., 


General Construction 


Repr., Minneapolis- 


Staff Engr., National 
Mineral Wool Association, New York 
Rererences: H. E. Lewis, C. E. Lund, 
Cyril Tasker, G. B. Wilkes. 

Roserts, D. K., Air Conditioning Engr.. 
Thermodyne Corp., New York. Rerer- 

Vincent Arnold*, Bernard Gerb*, 
B.. Js Rosenberger", Robert Rosenblatt. 

Ronpe, M. A., Jn. Gas Heating Engr., 
Rochester Gas & Electric Corp., Roches 
ter. Rererences: R. E. Cherne, S, H. 
Perkins, W. H. Stell, Jr., E. F. Wehlage. 

Spencer, J. E., Sales Mer., Warner E. 
Spencer Assocs., Buffalo. REFERENCES: 
L. N. Hopkins, Jr, F. P. Langley*, J. 
M. Quackenbush, F. J. Weber. 

Upoir, G. A., Industrial Engr., E. A. 
Laboratories, Inc., Brooklyn. Rerer- 
ences: K. A. Alpert, S. T. Kollisch*, 


L. Ottaviano*, S. Wagner’. 


ENCES: 


North Carolina 


Caveness, H. L., Pres., Loman Supply & 


Equipment Co., Inc., Greensboro. 
Rererences: C. Z. Adams, W. D 
Graham, Jr., P. L. Guest, Jr., J. M. 
Pleasants 


Ohio 


Apams, H. E., Mgr., Heating Dept., Crane 


Co., Cincinnati. Rererences: F. B. 
DeBra, J. A. Diehl, F. J. Ward, O. C. 
Zacharias. 

Bennett, W. J., Jr., Pres., J. A. Myers 
Co., Columbus. Kererences: A. D. 
Bogen, J. A. Guy, A. R. Sweeney, A. 
H. Wolfe. 

Berxitp, P. G., Sales 
Co., Cleveland. Rererences: 
Bergman, H. J. Kaschyk, 
Nassau, R. E. Sherman. 

Busser, J. J., Sales Engr., G. B. Houliston 
Co., Cincinnati. Rererences: G. B. 
Houliston, W. H. Junker, D. E. Morgan, 
C. D. Weaver. 

Crepes, R. B., Director, Testing Div., 
Owens-Corning Fiberglas Corp., Newark. 
Rererences: C. E. Lund, E. R. Queer, 
lr. D. Stafford, Cyril Tasker. 

Franke, N. A., Jr., Sales Engr., Helburn 
Engineering, Cincinnati. Rererences: J. 
C. Groves*, I. B. Helburn, H. J. Noles, 
D. D. Wile. 

Gitmore, J. L., Asst. Engr., Cincinnati 
Air Conditioning Co., Cincinnati. Rerer 
ences: R. A. Albrecht, Jr. H. W. 
Moore, T. D. Reiley, F. W. Wilson. 

A. C., Mer., Heating Dept., 
Crane Co., Cleveland. Rererences 
Harold Bergman, R. L. Byers, W. F. D 
Neiheiser, J. E. Wilhelm. 

Kroecer, F. J., Engr., The William 
Powell Valve Co., Cincinnati. Rerer- 
ences: J. J. Bechtol, R. J. Clark, B. 
T. Hauer, H. C. Smith. 


Repr., Grinnell 
Harold 


Sherwood 


GLEASON, 


Oklahoma 

Suaw, J. D., Industrial Sales Engr., 
Publie Service Co., Tulsa. Rererences: 
J. H. Heller*, H. W. Meinholtz, W. C. 
Roads, R. F. Shoemaker. 


Oregon 

Scuenckx, J. P.,. Designer, J. Donald 
Kroeker & Assocs., Portland. Rererences: 
J. D. Kroeker, O. W. Matthews, ITI, W. 
D. Maxwell, C. C. Schenck*. 


Texas 

tAcericut, C. B., Partner, Gaynor, Donley 
and Albright, Dallas. REFERENCES 
Howard Angle*, A. M. Gaynor*, W. A. 
Sherbrooke, C. P. Wallace. 

Anprews, S. D., Br. Mgr., General Controls 
Co., Dallas. Rererences: W. A. Catlett, 
W. H. Kuhn, H. H. Pitman, J. D 
Voythress. 

Mech. Engr., The 

Rererences: W. 

Robert 


\Evans, Ronacp, 
Austin Co., Houston. 
B. Buck, J. CC. Davidson, 
MecGinty*, H. C. Price*. 

Harkxemeyer, G. F., Jr. Sales Engr., 
United Gas Corp., Houston. Rererences: 
J. P. Holle, W. E. Long, C. A. McKinney, 
R. J. Salinger. 

Jackson, W. A., Sales Engr.. Rodgers &% 
Co., Houston. Rererences: D. S. Freese, 
J. N. Powell, E. E. Ransom, Jr., J. G. 


Thompson, Jr. 
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+Lippert, W. M., Sales Engr., United Gas 
Corp., Houston. Rererences: W. L. 
Barnes, W. E. Long, C. A. McKinney, 
R. J. Salinger. 

Lyons, Atva, Jr., Chief Engr., Raymond 
L. Jenkins, Houston. Rererences: D. 
S. Cooper, D. S. Freese, R. L. Jenkins, 
R. J. Salinger. 

Marsn, R. E., Sales Engr., Minneapolis- 
Honeywell Regulator Co., Houston. Rer- 
exENCES: D. S, Cooper, J. A. Poole, O. 
G. Rivoire, Norman Way. 

Sarrorp, H. G., Jr., Supervisor, Commer- 
cial Sales Dept., Houston Lighting & 
Power Co., Houston. Rererences: H. 
U. Bible, D. S. Cooper, R. L. Jenkins, 
R. J. Salinger. 

AWatker, R. A., Sales Engr., Matthews 
Engineering Co., Dallas. Rererences: 
J. A. Bishop, Herman Blum, Jr., L. S. 
Gilbert, D. C. Pfeiffer. 


Utah 

Lesuir, W. C., Mfrs. Repr., Crane Co., 
Salt Lake City. Rererences: P. O. 
Boyer, A. R. Curtis, W. L. Stuewe, D. 
R. Wilde. 


Washington 

Beck, F. G., Asst. Cost Estimator, Bouillon 
and Griffith, Seattle. REFERENCES: 
Lincoln Bouillon, L. F. Christofferson, 
H. T. Griffith, G. H. Toner. 

AKirxwoop, R. R., Mech. Engr., John 
Graham & Co., Seattle. Rererences: 
M. J. Hauan, Arthur Herzog, J. B. 
Notkin, C. A. Pangborn. 

Martin, G. H., Asst., C. A. Pangborn, 
Cons. Engr., Seattle. Rererences: M. 


J. Hauan, H. M. Hendrickson, R. R. 
Kirkwood, C. A. Pangborn. 


West Virginia 

Rovcers, J. P., Sales Engr., The Trane 
Co., Clarksburg. Rererences: E,. J. 
Kelly, R. G. Lubinsky, R. C. Tonry, R. 


M. Toucey. 


Wisconsin 

Innes, J. C., Sales Trainee, Mueller Fur 
Rererences: V. 
Nunlist, 


nace Co., Milwaukee. 
P. Hansen, N. E. Hill, F. J. 
Jr., L. C. Plaehn. 


Dominion of Canada 

Durrett, J. L., Supt., Williams Brothers, 
Smith Falls. REFERENCES: Irving 
Goodman, J. L. Neilans, E. J. Schoenherr, 
H. M. Treleaven. 

McConnett, J. K., Pres., Kemp Agencies 
Ltd., Vancouver. Rererences: D. M. 
Drake, R. W. Hole, D. W. Thomson, 
S. W. Welsh. 

ANonrrton, E. H., Asst. Mer., Leek & Co., 
Ltd., Vancouver. Rererences: S. C. 
Gale, R. W. Hole, C. W. Leek, M. E. 
Minaker. 

Puiturs, E, C., Asst. to General Mer., 
Trane Company of Canada, Ltd., To- 
ronto. Rererences: J. P. Fitzsimons, 
J. W. O'Neil, A. J. Strain, H. M. 


Treleaven. 


England 

Hancock, E. S.. Jr. 
Smith, Seymour & Rooley, Stretford. 
Rererences: A. L. Longworth, G. A 
Rooley*, D. V. H. Smith, H. Swain*. 


Partner, Donald, 


Hawaii 

Hamittron, R. E., Mer., Air Conditioning 
& Air Handling Apparatus, The 
Hawaiian Electric Supply Co., Honolulu 
Rererences: F. W. Jordan, F. R 


© Eusene 
Montgomery*, James Simms*, Eugene 


l rbain*. 


Hong hong 

Cuavuvin, H. F. G., Chief Engr., Interna 
tional Entertainment Enterprises, Ltd., 
Hong Kong. Rererences: W. L. E. 
Miller*. P. V. Reveley, W. S. B. Wong, 
cj LL. Fe 


Iceland 

Patsson, Perur, Research Engr., The 
University Research Institute, Reykjavik. 
Rererences: Thorir Baldvinsson*, W 
H. Gauvin*, Bjorn Johannesson*, Gisli 


1 hor kelsson 7 


Switzerland 

Brown, Hernert, Branch Megr., Sulzer 
Brothers, Ltd., Zurich, Rererences: 
Jean Bauer, Werner Niederer, Walter 


Oertli, Walter Sennhauser. 


Students 

Purpue University, Lafayette, Ind. Cer 
Tirtep By: F. B. Mors 
Brown, D. W. 

Tue Untiverstry or Texas, Austin, Tex 
Certiriep By: W. E. Long. 

Boyer, T. H., Jr. Miter, J. S. 

Braymer, H. M. Suanxen, M. L. 


Brown, T. D. Suaw, E. M., Jr 


Burson, J. E. 
so ) 
Davis, J. P Witkinson, A. D., 


Katz, E. S Ir 
Mayo, WILLarp Wittropr, A. J 
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GEORGE O. JACKSON 
Indianapolis, Ind. 

Word has been received by the 
Society of the death of George O. 
Jackson, Indianapolis, on November 
17. Mr. Jackson, who 
joined the Society in 1928, had been 
an Associate Member. 

Born on July 21. 1884 in Gallion. 
Ohio, he received his formal educa- 
Following his 


originally 


tion in Indianapolis. 
schooling, Mr. Jackson received his 
technical and professional training 
in heating and ventilating with the 
Indiana Supply Co., 1908-1914, as 
sales engineer and designer. In 1914- 
1916 he became connected with the 
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. February 


Van Camp Hardware and Iron Co, 
After 
went with the Jackson Supply Co., 
and remained with them till 1923. In 
1923 Mr. Jackson was associated with 
the Jackson Engineering Company. 
and at the time of his death. he was 
president of the firm: his chief duties 


severing this connection, he 


being those of sales engineer and ad- 
ministrator. From the beginning of 
his professional career. Mr. Jackson 
had been responsible for the instal- 
lation of heating plants in many firms 
throughout Indiana. 

Mr. Jackson was also a member 
of Scientech Club and the Kiwanis of 


Indianapolis. The Council and So. 


1953 


ciety deeply regret the loss of Mr. 


Jackson. 


EUGENE D. MILENER 
New York, N. Y. 


EF. D. Milener. member of the So 
ciety since 1936, died suddenly in 
Raleigh. N.C.. on November 20, 
while attending the annual meeting 
of the Mid-Southeastern Gas Associ 
ation, 

Born in Norfolk. Va.. on April 14, 
1892. Mr. Milener attended Baltimore 
Polytechnic Institute, and graduated 
from the University of Maryland with 


a BS. He held various positions 
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with the Consolidated Gas Electric 
Light and Power Company of Balti- 
more, including supervisor of indus- 
trial and house heating sales. In 
1915-16, he devised the degree-day 
method of calculating gas require- 
ments for heating different types of 
buildings under varying temperature 
conditions. This method now is gen- 
erally used throughout the gas indus- 
try and by the heating, ventilating 
and air conditioning industries. 

Mr. Milener joined the American 
Gas Association in 1928 as industrial 
gas research engineer and was chair- 
man of the Central House Heating 
Approval Requirements Committee 
when the Approval Requirements 
Code was being compiled. In Decem- 
ber, 1935, Mr. Milener was appointed 
secretary of the Industrial Gas Sec- 
tion of AGA, continuing in that ca- 
pacity when the Industrial and Com- 
mercial Sections of the Association 
were combined. 

In 1946, he was appointed coordi- 
nator of general research of AGA 
under the Association’s integrated 
Promotion, Advertising and Research 
Plan, and in 1948 he became coordi- 
nator of utilization research. In 
1951, Mr. Milener was appointed 
secretary of the Manufactured Gas 
and the Natural Gas Departments of 
AGA. When separate departments 
of the Association were eliminated 
under the revised Constitution and 
By-Laws early in November, 1952, 
Mr. Milener became coordinator of 
special activities, in which capacity 
he was serving at the time of his 
death. 

Mr. Milener is survived by his 
wife, Mrs. Eleanor Hope Milener and 
by his son Eugene D. Milener, IT, 
now in military service, to whom the 
Officers and Council extend their sin- 
cere sympathy. Interment was in 


Baltimore, Md. 


CHARLES A. MILLER 
New York, N. Y. 

Life Member, Charles A. Miller, 
who had been ill at the Waldean 
Manor Nursing Home in White 
Plains, New York for the past six 
months, died on December 4. Mass 
was held at the St. Philip of Neri 
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Church in The Bronx and burial was 
at the family plot in Woodlawn Ceme- 
tery. 

Born on July 20, 1875, in New 
York City, Mr. Miller attended pub- 
lic school there. His technical train- 


Charles A. Miller 


ing was received at Cooper Union. 
He served his apprenticeship with 
Gillis and Goeghegan from 1892 to 
1896 in heating and ventilating. He 
also acquired his drafting experience 
there. In 1897 Mr. Miller joined 
The H. B. Smith Company of New 
York City. He remained with them 
for a period of over fifty years, at 
which time he retired. He was em- 
ployed as a salesman of boilers and 
radiators, and directed the installa- 
tion of such apparatus. 

Mr. Miller is survived by a sister, 
Mrs. Charles Schneider, to whom the 
Officers and Council of the Society 
express their deep sympathy. 





Attention! ! 
Members of ASHVE 
Moved or Moving? 

Each month mail is returned 
BECAUSE you overlooked advis- 
ing us of the change in your 
address. 

The return mail is a loss to you, 
and an added expense to the So- 
ciety. 

In your own interest, will you 
please advise us at once of any 
change in your business or home 
address, indicating which is your 
mailing address. 

ASHVE Headquarters 
62 Worth St. 
New York 13, N. Y. 











JOHN C. PASTOR 
Jacksonville, Fla. 

The Society was greatly shocked 
by the death of John C. Pastor, a 
familiar and highly respected figure 
in the profession. Mr. Pastor’s death, 
after a short heart illness, came unex- 
pectedly as he had been making a 
remarkable recovery. 


Born March 17, 1888 in Harris- 
burg, Pa., Mr. Pastor enrolled in a 
scientific course at the Harrisburg 
High School. Upon graduation, he 
attended the Bucknell University from 
1908-09. The same year he became 
associated with the Bridge Depart. 
ment of the Pennsylvania Steel Co., 
Steelton. From 1910 to 1914 he went 
into the contracting business of 
streets, roads, bridges and general 
concrete construction. For the next 
two years Mr. Pastor was foreman 
and resident engineer for the Pennsyl 
vania Central Light and Power Co. 
in charge of construction and _ re- 
modeling of power plants which in- 
cluded the buildings and equipment. 
From 1916-1920, he was quarterman 
in the Emergency Fleet Corp. at Hog 
Island, Pa., in charge of outfitting 
the ships for mechanical equipment. 


From 1920 to 1924 Mr. Pastor re- 
sumed his formal studies at the Uni- 
versity of Michigan, college of engi- 
neering, as a special student. The 
year he finished his studies, he be- 
came associated with Detroit Edi- 
son Co. in the Trenton Channel Plant 
as foreman. The following year he 
was made superintendent of the Mich- 
igan State Highway Department, 
where he was in charge of bridge 
construction for the southeast portion 
of Michigan. From 1927 to 1931 he 
was connected with the American 
Radiator Co. in designing heating 
systems and as sales engineer. From 
1931 to the time of his death, Mr. 
Pastor was self employed. A large 


portion of his business was making 
layouts for heating, ventilating and 
air conditioning; plumbing and cen- 
tral heating and power plants. At 
the same time Mr. Pastor acted as a 
manufacturers’ representative. 


Mr. Pastor is survived by his 
widow to whom the Council and the 


Society express their deep sympathy. 
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non-slip. 


vc , 
positive closing S76 


This revolutionary “Non-Slip” 
Handwheel introduces another 
Lunkenheimer improvement! (3 
Four rounded, non-slip lugs are 
gripped comfortably and firmly 


—operator’s hand can’t slip, 
even when wet or greasy. Result: Ordinary hand 


leverage closes the valve tight. 


. ee Shin” . WRITE FOR the name of your near- 
The new “Non-Slip” Handwheel is cooler, too—and on taetacaenes dae he 


keeps the operator’s hand away from the top of heimer Valves eee © Seni 
’ Slip” Handwheel. See them f 
the stem, which may be hot. It’s sturdier, easier to sensed <del die, te teats 
heimer Company, Box 360-N, 'Cin- 
operate, and makes your valves last longer. cinnati 14, Ohio. 


* Patent Pending L 
| L | 


BRONZE © 1RON + STEEL 


% Gs we ENHEIME IR 
THE ONE VCO NAME IN VALVES 


Heating. Piping & Air Conditioning, February 1953 
g, Piping 





NAME 
ADDRESS 


city 


}50 


Here’s where you can 
about ©O!F 


ail 


1. WELL-ILLUSTRATED BOOKLET, entitled “ANACONDA Copper 
Tubes for Industrial Applications,” is yours for the asking. It 
contains useful information on copper tubes, their applica 
tions, advantages, installation, fittings, and assembly. Numer- 


2. CONVENIENCE means economy. Here, for instance, confined 3. 
quarters offers no real obstacle to installing ANACONDA 
Copper ‘Tubes. Note carefully the slight bends possible 
with copper ( opper also means low friction losses and as 
much as 15% greater flow velocity. You'll find these useful 


facts contained in the pages of Booklet C-24. 


get the 


tubes for industry: 


ous reference tables are handy for both user and installer 
You will find the answer to many of your questions about flow 
and friction losses, B.T.U, « apacities bursting pressures, ete 
Use the coupon below to get your copy of Booklet C-24 


INTERESTING WRINKLE. Expansion of pipe lines often presents 
a problem. Try this solution. On long runs American Flexible 
Metal Hose Connections allow ample lateral movement 
Many wholesalers can supply you with these useful connec- 
tors. For reliable service on ANACONDA ( opper and Copper 


Alloys—why not consult your ANACONDA Distributor 





The American Brass Company 
Waterbury 20, Connecticut 


(In Canada; Anaconda American Brass Ltd 
Gentlemen: Ud like to bring my files up-to-date with your 
informative Booklet C-24, “ANACONDA Copper Tubes for 
Industrial Applications.” Please rush me a copy. 


New Toronto, Ont.) 


FIRM NAME 


STREET 


ZONE STATE 
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Looking into well-kept water basin 
through fan port. Glass port at right 
and interior lighting permit engi- 
neering students to observe breok- 
up and distribution of cooling water. 











At the Towne Scientific School of the historic 
University of Pennsylvania in Philadelphia a C. H. 
Wheeler Water Cooling Tower has been in service 
since 1906. It was the first mechanical draft cooling 
tower built by the C. H. Wheeler Mfg. Co. and 
some believe it is the first one built in this country. 


In all these years the wood fill has never required 

replacement. It’s still distributing and breaking up 

cooling water as efficiently as the day it was first 

put in service. The inside metal casing has never 

required repairing above the water basin area. 

Another smaller C. H. Wheeler Cooling Tower has 

also served this engineering school for several dec- 

ades. Both are forced draft towers. at ©. 0 Wiis Seren tt 
tower built in 1906. 4’3'x6'x53'9” 

These are but two of many C. H. Wheeler towers high. Metal casing 

that have stood for twenty years and more, as testi pe RP oa: 

mony to the quality of workmanship and materials 

that go into every tower we build. Of course, length 

of service depends on proper care. C. H. Wheeler 

engineers have prepared a “Blue print for Operating 

and Maintaining Mechanical Draft Cooling 

Towers.” A request on your company letterhead will Another, smolier C. H. Wheeler 
water cooling tower suspended from 


beoms in anether section of the 


bring your copy promptly by mail. 
& y Py I I y y Towne Scientific School 


C. H. WHEELER 


COOLING TOWER DIVISION, 407 S. DEARBORN STREET, CHICAGO 5, ILL. 














Heating, Piping & Air Conditioning, February 1953 








ey | CiSHER ® 
* TYPE 


BUILT FOR UNFAILING SERVICE 


Power engineers everywhere have ok’d the 
Fisher Type 92A for steam pressure control! It’s 
an accurate, compact, flexible, sturdy controller, 
designed, built and proved to meet the most ex- 
acting requirements for steam service. 


OPERATED 
VALVE 


PILOT 
CONTROL 


ACCURATE 


* TIGHT CLOSURE 


pressure ranges 4% to 200 
PSI. Inlet pressure up to 


SINGLE SEATED 


The single seated hard- 4 , 
FLEXIBLE 





ened stainless steel con- 
struction assures tight 
closure and prevents ex- 
cessive pressure build-up. 
Sizes: Y%" to 2” screwed; 
1” to 6” flanged. Reduced 


Fisher Bulletin C-3 gives full details. 


FISHER GOVERNOR CO. 
MARSHALLTOWN, IOWA 


250 PSI at 450° F. Pilot 
inner valve and seat of 
hardened stainless steel 
to give long life under 
wire drawing conditions. 


Write for your copy today. 
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THE LEADER IN 


““PACKAGED” AIR CONDITIONERS 


There are many reasons why Chrysler Airtemp sells more “Packaged” 
Air Conditioners. One very important reason is the nationally adver- 


tised and respected Chrysler Airtemp name. 


This name is your customer’s guarantee as well as yours, of PROVEN 
DEPENDABILITY. Chrysler Airtemp pioneered the “Packaged” Air 
Conditioner with the high speed sealed compressor fifteen years ago. 
All the engineering know-how and improvements developed over this 
when you sell Chrysler Airtemp. 


period of years are yours... 


This compact “Packaged” unit makes your selling job easier because 
. completely flexible. The Chrysler 


it is completely engineered . . 
Airtemp name means greater profit for you! 


“Packaged” Air 
Conditioners 
Six models from 
2 to 18 8. P. 
capacity. Meets 
every cooling 
need. 


WHY CHRYSLER AIRTEMP IS STILL 


HEATING e AIR CONDITIONING 


for HOMES, BUSINESS, INDUSTRY 
Airtemp Division, Chrysler Corporation, Dayton 1, Ohio 









Get all the facts... 
mail the coupon today 





Airtemp Division, Chrysier Corporation HP&AC-2-53 


P.O. Box 1037, Dayton 1, Ohio 


Please send full details on the Chrysler Airtemp Comfort Zone “Packaged” 
Air Conditioning proposition. 





Nome ie mht +a os sastateaioain 
Address_ ae = Phone 
_ ——= Zone_ _State_ 





Heating, Piping & Air Conditioning, February 1953 

























domestic bin feed stoker 


WILL-BURT 
BIN FEED STOKER 


Capacities cover both 
domestic and commercial 
requirements. 


Selling stokers is more than just a good stock turnover 
. it’s selling reliability and satisfaction, too. Satished 
customers actually become good-will salesmen— paving 
the way for your future profits. This Will-Burt bin feed 
stoker is designed for commercial and domestic installa- 
tions wherever bituminous coal is burned. And look at 
the features! Exclusive automatic air control . . . patented 
protective shear pin . . . precision machined power unit. 
A patented flange and set screw locking device prevents 
commercial bin feed stoker the coal screw from disengaging from the drive shaft. 
Auxiliary air supply prevents back smoking. Sell satis- 
faction— sell Will-Burt. 


WILL-BURT 
HOPPER MODEL STOKER 


This Will-Burt Hopper Model 
Stoker also has capacities to cover 
your domestic and commercial 
needs. Equipped with the exclusive 
automatic air control for delivering 
correct quantities of air under con- 
stantly duiaaine fire bed conditions. 

If an overload occurs—a protective 

pin shears, and an automatic switch 
stops the motor and fan. Strong, 
cast iron hopper base; heavy gauge 
rust-resisting steel hopper. Yes, 
Will-Burt is your key to increased 
stoker sales. Why not drop us a 
card or letter today . . . we'll be 
glad to give you more information commercial hopper model stoker 
concerning Will-Burt products and 
dealer arrangements. 


THE WILL-BURT COMPANY 


BOX 902 ORRVILLE, OHIO 


RESIDENTIAL BOILERS © OIL AND GAS CONVERSION BURNERS 
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money on Multi-blade 


DAMPERS 





Make your Dampers with... 


“DURO 
BLADE 
KIT" 


PRECISION-ENGINEERED 
DAMPER HARDWARE 


Note Parallel 

OR Opposed blade action 
e Each blade quickly adjustable 
e Tilting brackets line up auto- 


5 a —_ matically After Installation (con 


—™ ~—_use inexperienced labor) 


oat 


ss 
- for Samples & Prices . . . Write Dept. B 


ul 


CORPORATION 
38 South Franklin Street, Hempstead, L. I., N. Y. 








THE NEW 
DISTRICT HEATING 
HANDBOOK 
THIRD EDITION 


An Entirely New Volume — 529 Pages 
15 CHAPTERS — 6”x9'/,” 


GROWTH AND PRESENT STATUS 
ECONOMICS OF DISTRICT HEATING 
GENERAL DATA 

DISTRICT HEATING PLANTS 

WATER CHEMISTRY AND CORROSION 
STEAM DISTRIBUTION 

METERING 

BUILDING HEATING SYSTEMS 
CONSUMERS’ PROCESS EQUIPMENT 
CONSUMERS’ ACCESSORY EQUIPMENT 
ESTIMATING STEAM REQUIREMENTS 
ECONOMICAL USE OF STEAM 

RATES 

SALES ACTIVITIES 

HOT WATER FOR DISTRICT HEATING 


Price $7.00 
NATIONAL DISTRICT HEATING ASSOCIATION 
827 WN. EUCLID AVE., PITTSBURGH 6, PA. 
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Ultra Modern 


Utility Plant 


an 
ela hitectura; 


Maste 
ste 'Plece 


EXPANSION 

JOINTS ... 

assure long, 
trouble-free life... 
an engineering 
masterpiece 





Leading utilities are erecting ultra-modern power plants 
which are both designed and engineered for tomorrow, The 
structures represent the very latest trends in functional design 

. and the steam distribution systems must be engineered 
to perform with maximum efthciency. As you would expect, 
Badger Corrugated Packless Expansion Joints, constructed 
to the famous Directed-Flexing Self-Equalizing design are 
first choice with these forward-looking utilities. 


oF * » . » » 


‘What's the reason you find Badger Expansion Joints specified 
on important jobs’? Because engineers have learned from years of 
experience to put their faith in the performance of Badger Joints 

. performance that's a result of construction features like 
these 
@ Directed-Flexing Self-Equalizing rings . progressively con- 

trol the movement of ¢ all-curve corrugations 
@ Packless . . . pressure-tight single tube — requires no main- 

tenance. 
@ Compact . . . approximately the size of flanged fitting 
@ Special forming . . . no structure-weakening stresses 
@ Controlled heat treating . . . assures long life 
@ Wide range of traverse — pressure — temperature 

Fabricated from deoxidized copper for normal pressures and 
temperatures, stainless steel or alloys to withstand high pressure, 
temperature and corrosion. 











WRITE TODAY FOR FREE 24-PAGE 
CATALOG SHOWING 
COMPLETE LINE 


HEATED 


Badger 
| MANUFACTURING COMPANY 
230 BENT STREET, CAMBRIDGE, MASS. 
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“We work 6 SA7Z Disc Sanders 
50 hours a week — 


Thali dep 


i a 








Paul Johnson 
uses a Model 241 
SKIL DRILL 
in the fabrication 
of a sink. 

He says, ‘It's easy to handle 
and has plenty of reserve 
power. The SKIL Drill 
is the best I've ever used!" 








SKIL Products are made only by SKIL Corporation, 
formerly SKILSAW, Inc. 
5033 Elston Avenue, Chicago 30, lilinois 
Factory Branches in 34 Principal Cities 
In Canada: Skiltools, Ltd., 3601 Cundas Street W. Toronto 9, Ont. 


PORTABLE 


says Joe Claire 
of the Dohrmann Hotel 
Supply Company, 
Los Angeles, California 


This organization specializes in making 
kitchen equipment for hotels, restaurants 
and institutions. Tool inventory includes 
six Model 551 SKIL Disc Sanders and two 
Model 241 SKIL Drills. In the photo at 
left, Joe Claire resurfaces an area of stain- 
less steel. He says, ‘For ten hours a day, 
five days a week, we give our SKIL Disc 
Sanders constant use. With the weight 
centered over the sanding disc, you don’t 
have to fight motor torque to apply pres- 
sure—just use weight of the tool. I'm 
sure sold on SKIL engineering, quality and 


low maintenance cost!” 


SKIL Disc Sander—Model 551 


Fuliy powered, low-priced disc sander for 
special duty work. Perfect balance for ease 
of operation and accuracy. Full size 7” disc. 
Other Models for specific duties. 


SEE YOUR 
DISTRIBUTOR OR CALL 
YOUR NEAREST 
SKIL FACTORY BRANCH 


TOOLS 
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7 _}t’s the Southeast’s finest 


/ 


Radio-Television Building 


~ 


“uiavle SPANG CW 


installation 


aaa il 


Yr 


ot 


~~? 
“* 
i 


Completely air conditioned, fire-resistant and insulated 
against sound, this modern, new building for Station 
WAGA, Atlanta, is an unusually well-designed radio- 
television center, 

Incorporated are the very latest advanced ideas for 
AM, FM and TV broadcasting, including new technical 
features, a wide variety of studios, even a darkroom, 
And—- because absolute reliability was so important for 
heating and air conditioning Spang Pipe in sizes from 
4” to 7 was spec ified for these services, 

Always uniform in every respect, quality-controlled 
Spang Steel Pipe is consistently the first choice of careful 
architects, engineers and owners who are looking for pipe 
that will last longer. First choice, too, of smart contractors 
who recognize how much the easy cutting, easy bending 
and easy threading characteristics can cut their installa- 


tion time and costs, 


Owners: The Fort industry Co. Atlanta 
Archivects: wey & Crook, Atlanta 
General Contractors: Concrete Builders, inc., Atlanta 


Piping Contractors: Seckinger Sons Company, Atianta 


SPANG-CHALFANT 


DIVISION OF THE NATIONAL SUPPLY COMPANY 


Genera! Sales Office: Grant Building, Pittsburgh 
30, Pa. District Sales Offices: Atianta, Bostor 
Detroit, Houston, Los Angeles, New York, Philo 
deiphic, Pittsburgh, St. Louis 
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SCHAUB 


BOILER RETURN 
SYSTEMS 


Model S6F Schaub Duplex Deaerator 
System at the Lawrence Hose Co. (form- 
erly Anchor Thread Co.), Lawrenceville, 
N. J. Of the 200 H. P. total load, 50% 
is live steam usage, with 15% returns 
from a hot water storage heater and 35% 
returns from high pressure unit heaters. 


Judge on Facts...Prove to Yourself — 


SCHAUB’S YOUR BUY! 


low-cost maintenance, improved operat- 
ing economy... and enduring depend- 
ability for many years to come. In short, 
you can’t afford to buy a boiler return 
system until you know the Schaub story 
... then, you won't be satisfied with less. 





Schaub aleo builds Patented Heat- 
Reclaim and Spray-Type Deaerating 
Systems for exacting requirements 
from 10 to 1000 Boiler Horse Power. 
Write for new Schaub Catalog No. 
85 which gives more information on 
eli types of Schaub Systems. 


158 


Look at Schaub’s three outstanding ex- 
clusive features. Check them point for 
point with your own experience. Then 
you'll realize how much more these plus 
values really mean...and why a Schaub 
System can actually give you more—in 


Only SCHAUB Has This Exclusive Combination of Features... 


No more periodic pump maintenance! 
Schaub Master-Bilt Pumps have new 
Fleximatic Mechanica! seals and per- 
manently lubricated ball bearings. No 
more water puddles. No more scored 
shaits. No pump packing or greasing 


to do — ever! systems 


10-year receiver corrosion guar 
antee. Schaub engineers worked 
with leading chemical researchers 
to develop the Chromosoid lining. 
You're sale from costly premature 
replacements. No more rust-clogged 


Schaub Systeme use only proven super- 
SAFE Magnetro! pump control and 
low-water cut off. No bellows to 
stiffen, no packing to bind, no tricky 
electrode circuits to fail. Magnetrol's 
tireless, friction-free magnetic force 
provides ultra-dependable switchin 
action at all times. BOILER SAFETY 
KNOWS NO PRICE 


FRED H. SCHAUB ENGINEERING COMPANY 


2116 §, 


Marshall Boulevard 


° Chicago 23, Illinois 
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And now Peerless shoots for new heights! 
Peerless specifications already conform to three f 
association standards. Still Peerless strives to improve its 
own “must” requirements to bring Peerless 
performance records beyond the usual. 
Peerless makes its own blowers and motors 
an important fact in design . . . more important when you 
need service! 
Peerless engineering and development is based 
on 59 years of performance records in industrial, commercial 
and public buildings, That's why Peerless 
brings you improvements like these: 
DYNAMIC BALANCE—for noiseless, vibrationless op- 
eration—long service. 
COMPLETE SERVICE-—Peerless builds fan and motor. 
ON TIME DELIVERIES save construction delays. : 
DIRECT SERVICE —from factory to you—-from Peerless 
representative to factory. ae 
When you need reliable, proven air moving ? 
equipment, specify Peerless... you get the 
Just call your Peerless representative fc a. 





At 


your 
age ! 


If you are over 21 (or under 101) it’s none too soon for 

you to follow the example of our hero, Ed Parmalee, 

and face the life-saving facts about cancer as presented in our 
new film ““Man Alive!’’. You’ll learn, too, that cancer is not 
unlike serious engine trouble—it usually gives you a warning: 


(1) any sore that does not heal (2) alump or thickening, 

in the breast orelsewhere (3) unusual bleeding or discharge 
(4) anychangeinawartormole (5) persistent indigestion 
or difficulty in swallowing (6) persistent hoarseness or 
cough (7) any change in normal bowel habits. 

While these may not always mean cancer, any one of them 
should mean a visit to your doctor. 

Most cancers are curable but only if treated in time! 
You and Ed will also learn that until science finds a cure for 
all cancers your best “insurance” is a thorough health 
examination every year, no matter how well you may feel— 
twice a year if you are a man over 45 or a woman over 35. 

For information on where you can see this film, call us or 
write to “Cancer” in care of your local Post Office. 





American Cancer Society 


MAN ALIVE! is the story of Ed Parmalee, whose 
fear weakens his judgment. He uses denial, sar- 
casm and anger in a delightful fashion to avoid 
having his car properly serviced and to avoid going 
to a doctor to have a symptom checked that may 
mean cancer. He finally learns what a difference it 
makes (in his peace of mind and in his disposition) 
to know how he can best guard himself and his 
family against death from cancer. 


Heating, Piping & Air Conditioning, February 1953 








This new pump gives you 9 big 


The price you pay is only one element 
of the cost of a pump installation. 

Good engineering practice also fig- 
ures in the cost of pump breakdowns, 
low operating sichinte, change- 
overs to meet new conditions, re- 
placement parts inventories, even the 
floor space the installation takes up. 

Here’s why the new Goulds cen- 
trifugal pump is designed to improve 
your cost experience in every one of 
those elements. 


1, /t combines seven design fea- 
tures that mean maximum oper- 
ating efficiency and minimum 
maintenance. 


Every one of these construction fea- 
tures is standard with this new design. 
Together they offer you, without ex- 
tra cost, a quality of service that’s 
unique in its approach to general 
liquid handling. 

a. Renewable stuffing box bushings. 
b. Bearing housings sealed against 

moisture and dirt. 


Cowl-type glands suitable for use 
with quenching liquids. 

. Stainless steel impeller keys. 
Teflon water seal rings. 
Die-formed stuffing box packing. 


. Corrosion resistant gland bolts. 


2. Interchangeability of parts. 


With only three shaft and rotating 
parts assemblies to provide for 19 
pump sizes and 38 pump combina- 
tions, this new design offers you a re- 
markable range of interchangeable 
parts. A glance at the interchange- 
ability chart on page 7 of the descrip- 
tive bulletin will show you: 

a. how this design gives you great 
flexibility in making field changes 
should your pumping require- 
ments change; 

. why the first cost of this unit is so 
low due to standardization in 
manufacture; and 


how this interchangeability helps 


GET FULL DETAILS This 12-page illustrated bul- 


letin, No. 721.6, covers the complete details of the 


new Goulds Fig. 3405, including specifications, inter- 


changeability tables and performance curves. Be sure 


you have the whole cost-advantage story before you 
select another general purpose pump. Contact your 
nearest Goulds representative or mail the coupon 


below today. 


Name 


City 


cost advantages 





GOULDS PUMPS, INC., Dept.HP , Seneca Falls, N.Y. 


Please send me Bulletin No. 721.6 describing 
the new Fig. 3405 centrifugal pump. 


Company 


Address 


to reduce spare parts inventories. 


3. Compact construction, 

You will be particularly pleased with 
the short over-all length of this new 
design. Short bearing spans cut 
lengths as much as 50%, This means 
a real saving in floor space. 


4, Flexibility of stuffing box. 
You can use either conventional stuf- 
fing boxes or mechanical seals de- 
pending on requirements. And you 
can change from one to the other in 
the field if need be. 


5, Easy rotation change. 

A unique device, locking shaft seals, 
yermits you to change from right- 
Band rotation to left-hand rotation 
or vice versa in the field without 
construction changes. 


More than 50 years of experience 
in meeting industry's needs for gen- 
eral purpose centrifugal pumps come 
to a climax in this design. 
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Only DURANT Pre-sealed 
oun ' UInsulated Pipe gives 


FIELD OF PRE-SEALED 


“aa you these features: 


HOT WATER 
REFRIGERANTS 


« D. I. P. is the only pre-sealed insulated conduit that does not 
depend on a metal jacket for protection from moisture, leakage 
and corrosion. A 1” layer of high-melting-point, non-porous 
asphalt is the waterproofing protection. 


This means: deterioration of the metal casing underground is of 
no concern. Years of service and even complete submersion do 
not harm D. I. P. 


* By design, Durant’s Patented Supporting Ring allows asphalt to 
flow through openings during fabrication to encase the ring. 


This means: water or moisture cannot pass through support 
8 

points to the insulation or pipe. It means efficient insulating 

properties and extreme durability. 


¢ Durant’s Patented Insulated Anchor eliminates contact between 
anchor plate and pipe. 


This means: reduced heat loss and elimination of corrosive elec- 
trolytic action at anchor points. 


Many other advantages come with D. I. P.—such as low cost 
installation, for the Durant field joint can be made swiftly and 
easily. D. I. P. does not require external casing-welding: nor does 
it require concrete tunnels, slabs, rollers, supports, drains or 
Inspection of D. 1. P. after 15 years’ service iil * . 

additional protection for superimposed loads—such as under 


revealed no sign of corrosion, no loss of n J f 

roadways or railroad tracks. Steam pressures to 1000 psi. 
insulation efficiency, ne breaks in aspha!t. 
Note backfill of refuse building materials. Durant’s engineering staff and reoresentatives are at your service. 


Write us today for Catalog 2.4. 


Installation is on former city dump. 





Western Division: DURANT INSULATED PIPE COMPANY 


Representatives in PALO ALTO, CALIFORNIA 
Principal Cities 


Eastern Division: DURANT INTERNATIONAL CORPORATION 


WILLIAMSTOWN, NEW JERSEY 
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THE RIGHT ANSWER FOR 


RADIANT HEATING 





at 2000 pounds per square inch. In addition, sections 
are subjected to “destructive” tests such as flaring, 
twisting, flattening, etc. Such tests assure you of quality 
and uniformity. 


Just as more and more building plans call for radi- 
ant heating, so do their installation “specs” call for 
the use of stee/ tubing ... and particularly GM Steel 
Tubing. That's because it combines lasting quality, 
adaptability and low cost. Check the features and SMALL, YET TOUGH. GM Steel Tubing is small 
you'll find that only GM Radiant Heating Tubing enough for easy handling, yet tough enough to be 
offers all these advantages: walked on or roughly handled without damage. Com- 
plete serpentine coils can be readily formed in heating 
contractor's shop or at building site. 


LOW MATERIAL COST—yet meets the strict re- 
quirements for radiant heating. GM Steel Tubing is all 

steel—no secondary bonding alloys to encourage elec- SEND FOR YOUR PRBS BROCHURE 
trolytic corrosion. 
Entitled “A New Approach to Radiant Heat- 
LOW HANDLING COST. 120’ to 1000’ continuous ing,” this fhe 2 ieseeeed Racheuer 
coils eliminate fittings and joints in plaster and under Products brochure tells 


grade—reduce labor costs and, at the same time, lessen ‘ why GM Steel Tubing is gan 

chance of leakage. the choice of more and | ewa-=_. 
more progressive build) [9 hi 

HIGH QUALITY, STRENGTH and UNIFORMITY. , ers. Send today for your & 

Every foot of GM Steel Tubing is hydrostatically tested vw i 


ROCHESTER PRODUCTS pivision OF GENERAL MOTORS &™ STEEL TUBING 


Rochester, N. Y., U.S. A. 
163 
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“DEPENDABILITY...” 
’ that builds reputation 
Delco Motors 


If your product needs a power source, look to 
Delco for the motor that will serve you best. 
Delco makes motors for most industrial ap- 
plications . . . motors famous for dependability 
and long life under the toughest operating 
conditions. 


So... check on Delco. You'll find a Delco motor 
that fits your needs. For complete details write 
to Delco Products, Dayton, Ohio, or to the near- 
est sales office listed below. 


obo 


DAYTON OHIO 


DELCO 
PRODUCTS 


Division of General Motors Corporation 
Dayton, Ohio 


Totally Enclosed Fan-Cooled Motor Open Ball-Bearing Motor Totally Enclosed Motor Explosion-Proof Motor 











SALES OFFICES: Atlanta + Chicago + Cincinnati + Cleveland + Dallas + Detroit + Hartford * Philadelphia + St. Louis * San Francisco 
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Here’s a full size heater with all the 
important features and still the flexi- 
bility of a tea cart. Where valuable 
floor space is at a minimum it is a 
simple matter to mount an Olson to 
the wall or suspend it from the ceiling. 
The efficiency of this heater remains 
effective in any position whether it be 
horizontal or inverted. Olson engi- 
neers can even furnish a heater that 
can be moved from place to place in 


a large space where it is desirable to 
heat one area at a time. 





There is an Olson Heater to meet most 
any heating requirement for space 
heating and special adaptions. The 
initial cost is low and the installation is 
simple . . . the operation is completely 
automatic and constant attention can 
be eliminated. 





HORIZONTAL MODEL INVERTED MODEL RETURN AIR DUCT 





ARTHUR A. OLSON & COMPANY pawnmebnental 


BROAD ST CANFIELD) OHIO Please send me Olson Direct Fired Heeoter 


Mail this coupon for further information 
about sizes and ranges, detailed operation. 


Representatives in principal cities. 
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JENKINS PRACTICAL PIPING LAYOUTS 








sTtam To 
tngine 


FiuLTERED FRESH 
i 

ontatened [xnaust steam TO 

HEATING PROCESS USES 


MOTE* STEAM ENGINE DRAIN ANO 
CONDENSAT 


COMPRESSED AIR TO USES 


AIR MECEIVER EMERGENCY BYPASS 


VALVE RECOMMENDATIONS 


Send for details of Jenkins Valves to 


suit varying conditions. 


How to plan PIPING CONNECTIONS FOR AN 
INDUSTRIAL PLANT AIR COMPRESSOR 


Compressed air is more economically 
supplied from a central installation in 
plants where demand is extensive. In such 
the 


requirement in the plant determines the 


a system, highest single pressure 
number of compression stages needed, and 
local pressure reducing stations meet the 


requirements of specific operations, 


A single stage system is shown in this 
layout. Equipped with electric and steam 
driven compressors, this installation can 
125 The 


serves as a stand-by unit, but both can be 


develop p.s.i. former usually 


used jointly for heavy load conditions. 


The compressed air, after leaving the 
compressors, passes through a water-cooled 
after-cooler, which lowers air temperature 
and condenses moisture. The air then goes 
through oil separators and on into the 


166 


air receiver, which decreases pressure pul- 
sations and serves as a storage reservoir. 


A capacity reduction device helps control 
load fluctuations in the constant-speed elec- 
trically driven compressor. In variable 
speed steam driven compressors, the throt- 


tling governor responds to load changes. 


Consultation with accredited piping engi- 
and contractors is recommended 
when planning any major piping 


installation. 


neers 


To save time, to simplify planning, to get 
all the advantages of Jenkins specialized 
valve engineering experience, select all 
the valves you need from the complete 
Jenkins line. It’s your best assurance of 
lowest cost in the long run. Jenkins Bros., 


100 Park Ave., New York 17. 


€ PIPING WOT SHOWN 


Diagram by Huxley Madeheim 
Consulting Engineer 
COPYRIGHT, 1953 JENKINS BROS. 





Code |Quan. __ Jenkins Valves ait 


Leaman - 
a | 


Service 


Compression 


A | 2 /|Fig. 651-A1.8.8.M. Gote Discharge Shutoff 
a = = 


es Emergency 
Changeover Line 
= nl 


5 
After Cooler 


1 |Fig. 651-A 1.8.8.M. Gate 


Oil Separator 
uto 


2 |Fig. 651-A 1.8.8.M. Gate 


Fig. 651-A 1.8.B.M. Gate 





Air Receiver 
Shutoff 


Fig. 651-A 1.8.8.M. Gate 





Lie 


] 


TTT 


. Air Receiver 
Fig. 651-A 1.8.8.M. Gate | Com 


[Fig. 106 A Bronte Globe | Drain Line 
ae —— ——— 
4 |Fig. 950 Bronze Globe _| Trap Shutoff ] 
+ s- - —+— —--—- 
& 2_ Fig. 950 Bronze Globe | |Trop By Poss 4 
a —] Fig. 106-A Bronze Globe | Cold Water Control 
2 Fig. 352 Swing Check J Prevent Backflow 
jig. 106-A Bronze Globe |Cold Water Control _| 
Fig 106-A Bronze Globe [Drain Shuto 
Py Fig. 106-A Bronze Globe | Drain Shuto 
Fig. 744-G Needle Angle| Pressure Goge 
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eye 
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ontrol 








‘| Control _ 
Fig. 204 1.8.B.M. Gate | Steam Supply 


TSieam Engine 
Fig. 923 1.8.B.M. Globe | 540m Eo 

















. rr “i ~T Engine Exhoust 
Fig. 651-A 1.8.B.M. Gate | Oe tog 





Complete description and enlarged dia- 
gram of this on request, 
Includes additiona) detailed information, 


layout free 


Simply ask for Piping Layout No. 65. 


JENKINS 


LOOK FOR THE SiAmOne BAEK 


VALVES =< 


orton fey 
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EQUIPMENT DEVELOPMENTS... 





Car Conditioning 

HPAC 1—“Frigidaire” car conditioning unit designed 
to drop automobile interior temperature to a comfortable 
level even when outside temperature is over 100 deg F 

. . “Freon 12” is the refrigerant. The condenser is lo- 
cated in front just ahead of the radiator, while to its right 
is a rotary compressor run by a dual pulley off the crank- 
shaft. A sealed-in refrigeration unit, containing an electric 


(1) conpenser =) comPresson = (3) arr DISTRIBUTOR (4) REFRIGERATION UNTI 


motor, two blowers and an evaporator case, is mounted on 
the ledge in the rear trunk. Two ducts extending the 
length of the passenger compartment under the windows 
distribute the air evenly to all parts of the car interior 
through 1500 perforations and four manually adjusted air 
vents. Two air return ducts are located near the center 
of the shelf behind the rear seat. [Manufacturer: Olds- 
mobile Div., General Motors Corp., Lansing 21, Mich.] 


Package Boiler 

HPAC 2—-Package type water tube boiler designed for 
steam and high temperature hot water. . . . The boilers 
are offered in sizes ranging from 7500 to 30,000 Ib of 
steam per hr and in design pressures of 200, 300, 600 and 
900 psig. All are of a two-drum, bent tube design, featur- 
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FOR YOUR CONVENIENCE 


ing a water cooled furnace in which tangent water tubes 
shield the combustion chamber. Provision for heat up to 
200 F is available. Firing is by oil or gas or combination 
burners. |Manufacturer: Springfield Boiler Co. 1939 


E. Capitol Ave., Springfield, Il. | 


Boulet Chiller 


Water Chiller 

HPAC 3 
the company’s 25-ton model. . 
is a hermetically-sealed vacuum system that operates with 
Steam is 


Ten-ton water chiller designed to supplement 
. . The absorption-type unit 


no moving parts and requires no field assembly. 
the source of energy. Another new product offered by the 
firm is the “Wonderair” window-type room air conditioner 
which features single-knob operation. Four grilles control 
the directional flow of air. It is available in 34 and 1 ton 
sizes. |™Manufacturer: Servel, Inc., Evansville 20, Ind. | 
Handwheel for Valves 

HPAC 4*—“Non-Slip” handwheel to provide for a firm 
grip in applying high pressure. . . . Four finger-spaced 
lugs. all continuations of the spoke structure, project from 
the stem hub through an octagonal frame. The shape of 
the handwheel is designed to eliminate the possibility of 
burned hands from contact with the valve stem. [Manu 
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facturer: The Lunkenheimer Co.. Waverly and Beekman 
Sts., Cincinnati 14. | 


Water-Cooling Unit for Conditioners 
HPAC 5* 

hp packaged residential and small-store conditioners. 

The “Water Saver” is designed to take the place of the 

The sealed- 


Water-cooling and recirculating unit for 3 


outside water supply in the air conditioner. 
in water coolant prevents scaling and corrosion, Two auto- 
motive type radiators, a Y% hp pump and high capacity 


blower comprise the unit's moving parts. These parts are 
rubber, and interior are 
Electrical connections are made 


mounted on water connections 
heavy-duty rubber hose. 
directly to the conditioner control box, 
can be increased or decreased by an adjustable motor 
pulley. |Manufacturer: Chrysler Airtemp, Div. of Chrys- 


ler Corp., 1600 Webster St.. Dayton l. Ohio. | 


Blow er fan speeds 


Flexible Insulation Material 


HPAC 6 
of glass fiber. 
fire resistant, will not rot, mold or decay, resists vibration, 
It is available 


“Ultrafine,” thermal and acoustical insulation 
According to the manufacturer, it is 


has no odor and is not corrosive to metals. 
in rolls, plain or with a vapor barrier facing, or can be 
die-cut for special shapes. Adhesives, wire, staples or jute 
twine hold it in place. The insulating material is designed 
to be used on heating equipment up to 150 FF. | Manu- 
facturer: Gustin-Bacon Mfg. Co., 210 W. 10th St.. Kansas 
City 6, Mo.] 


Electric Unit Heaters and Heater Sections 

HPAC 7* 
rating electric heating elements, designed for applications 
where steam, hot water or gas is not available. . . . Fea- 
tured is an arrangement of flexibly mounted insulators 
suitable for service up to 6000 volts. Three types of heaters 
ceiling-suspended, downward discharge 


Unit heaters and heater sections, incorpo- 


available are: 
heater with revolving discharge outlets; ceiling-suspended, 
downward discharge heater with stationary discharge out- 
lets; horizontal discharge heater with adjustable vanes 
where the use of steam lines is not feasible. The duct 
heater section is designed to be applied to a run of duct. 


168 


for process heating or replacing exhausted air with fresh 


tempered air, where steam or hot water is not available 
or economical. {™Manufacturer: L. J. Wing Mfg. Co., 140 
Vreeland Mills Rd.. Linden, N.J.| 


Revolving Heater 


Solenoid Valves 
HPAC 8 Solenoid valve for high pressure lines. 

The valves are made in sizes from 14 in. to 114 in. and 
for pressures to 3000 psi. Designed with three moving 
parts and no external linkage, normal valve maintenance is 
said to be further reduced by the packless construction. 
Coil housings for various conditions are offered in dust- 
tight, water-tight or explosion-proof housings for use in 
hazardous atmospheres. | Manufacturer: Atkomatic Valve 
Co., Dept. 47, 545 Abbott St.. Indianapolis 25. | 


Hydraulic Lift 

HPAC 9**—Mobile hydraulic personnel lift with hy- 
draulic jack... . According to the manufacturer, a working 
crew can raise itself or 6000 ib of building material 38 ft 
above ground on the 8 ft platform by means of dual hy- 

The platform can be rotated 360 deg 
Fully retracted, the lift with guard rail 
The base is 


draulic controls. 
from the top. 

collapsed, requires 13 ft, 6 in. 
equipped with four stabilizing screw jacks on folding arms 
loads and high lifts. | Manufacturer: 


N. Marengo Ave.. 


clearance. 


for use with heavy 
Hamlin-Klock Corp.. 28 
Calif. ] 


Pasadena 1, 


Venturi Ball Valves 
HPAC 10*—Venturi valve in which the dise is a ball. 
. . The ball is not attached directly to the stem, but 
rides in a cage which is attached to the stem by a tee-head 
slotted construction. The ball is moved to and from the 
center of flow and rolls into and out of the body seat. 
The ball dise is mechanically locked in the closed position 


by a wedging member on the cage. In moving to the 
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Z Smart 
Cookies 


(Photo courtesy of National Biscuit ¢ 


At Portland, Oregon, the modern National Biscuit Com- 
pany plant is one of the most scientifically equipped food 
producing establishments in the world. But you can imagine & A L- a E €3 [2 
how hot it could get around ovens that turn out several million 
cookies a day! Plant designers Ford, Bacon and Davis antici- 
pated the need for exhausting hot air caused by baking processes, C 1) n t f ) e d 
and came up with the right recipe. 42 DeBothezat Power-Flow 
Roof Ventilators, each with 21” fan wheel and 1 HP totally enclosed 
air-over motor, were installed over the oven area. 19 Power-Flows Y) t : t : 
with 27” fan wheel and 1 HP motor were installed above the e n “ 0 n 
packaging and shipping areas. Altogether these 61 Power-Flow Roof 
Ventilators exhaust more than 445,000 cubic feet of air per minute. Con- 
trolled ventilation assures good working conditions, and is in keeping 

with the high standards of NABISCO 

operation and sanitation. 


HOW ABOUT YOUR PLANT?. 


DeBothezat Power-Flow Roof Ventilator is a motor-driven fan in a weather- 
proof housing, for use with or without duct systems, either for air exhaust 
or intake. Available with fan wheels 12” through 48” in diameter, delivering 
up to 40,900 CFM. Low, streamlined design blends well with all architecture. 
For catalog containing illustrations, specifications and certified capacity rat- 
ings, write our factory, Dept. HP-253, or phone your local DeBothezat agent. 


Power Flow ROOF VENTILATORS 
DeBothezat Fans _ 


Division of American Machine and Metals, 
EAST MOLINE, ILLINOIS 
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fully open position, the ball rolls out of the seat and up, 
until it is lined up vertically with the stem and is carried 
out of the path of flow. It is designed to provide accurate 
low control with a minimum of wire-drawing, straight- 
through flow with a low pressure drop, tight shut-off and 
freedom from vibration or chattering. {Manufacturer: 


Crane Co., 836 S. Michigan Ave., Chicago 5. | 


- 


Air Conditioning Products : 

HPAC 11 
tion products. . 
and |-ton sizes with one-dial control, directional air flow 
and automatic step-down control for night operation; re- 


Several new air conditioning and refrigera- 


. . Window-type room air conditioner in 34 


ciprocating compressor and condensing units for “Freon 
12”, “Freon 22” and ammonia, for air conditioning and 
refrigeration applications, with capacities ranging from 
* to 150 tons; a packaged liquid cooling unit for air 


Compressor Unit 


conditioning and industrial process applications contain- 
ing compressor, drive base, condenser, chiller, heat ex- 
changer, piping and controls; room air conditioners, floor 
and ceiling mounted, for use with central systems. These 
units heat or cool with water piped from a central source 
and are available in capacities of 200, 400 and 600 cfm. 
| Manufacturer: Worthington Corp., Harrison and Worth- 


ington Sts., Harrison, N.J.] 


Wire Braided Steam Hose 

HPAC 12 
braided and glass cord construction. 
flexible and kinkproof and for working pressures up to 
200 Ib, sizes range from 1% in. to 14 in. inner diameter. 
| Manufacturer: Quaker Rubber Corp. Div. of H. K. 
Porter Co., Inc., Tacony and Comly Sts., Philadelphia 214. | 


“Tronside” steam hose combining wire 


. . Designed to be 


Overload Relay 

HPAC 13**—Overload relay with sealed silicone time 
element. . . . The Type C “Silic-O-Netic Relay” 
hermetically sealed brass tube extending through and be- 
yond the solenoid coil. The tube, in turn, holds a movable 
On starting 


has a 


iron core and is filled with a silicone liquid. 
inrush or small overloads, the magnetic force is not suf- 
ficient to attract the armature. It does, however, draw 
the core into the field at a rate controlled by the viscosity 
When the core reaches the pole piece the 
On large 


of the silicones. 
relay responds, providing delayed response. 
overloads, the core is not a factor and relay operation is 
designed to be instantaneous. According to the manufac- 
turer, the overload relay combines high speed operation 


under dangerous conditions with time delay for starting in- 


170 


rush. [{Manufacturer: Heinemann Electric Co., 349 Plum 


St., Trenton 2, N.J.} 


Packless Valve 

HPAC 14**—“Demi-G” packless, tamper proof, globe 
valve for hydraulic, pneumatic or vacuum service. ‘ 
Pressures up to 1500 psi in brass and aluminum and 
It can be applied to 


higher pressures in other materials. 
The diaphragm is 


oil, water, gas and corrosive systems. 
sealed in place between the bonnet and gasket and retained 
by swagging. The valve is operated by the actuator thrust- 


ing the button against the diaphragm which seals the inlet 
port. [Manufacturer: George W. Dahl Co., Inc., Bristol. 


RL.) 


Polyethylene Pipe and Tubing 

HPAC 15—‘‘Agilene ‘CP’ ” 
pure, polyethylene pipe and tubing. 
so that observation of liquid levels and general flow con- 
ditions is possible. One in., 11 in. and 2 in. N.P.S. diam- 
eter pipes are furnished in straight 20-ft lengths. Tubing 
ID to 3-in. ID with the 14-in. 
Larger 


unpigmented, chemically 
. . It is translucent 


is available from 14 in. 
through 1 in. diameter sizes furnished in coils. 
tubing is furnished in multiples of individual 4-ft sections 
joined by hot gas welding. [Manufacturer: American 
Agile Corp., P.O. Box 168, Bedford, Ohio. | 


Gasoline Engine Driven Space Heater 

HPAC 16* 
line engine. . 
000 and 400,000 Btu. 
supplies fuel for the burner. 


Portable space heater run by a small gaso- 
. . The heater. in two sizes, is rated at 200.- 
A connection line to an oil drum 
Combustion is effected to 


the point where a stack is not required. According to the 
manufacturer, starting of the burner is instantaneous. 
|Manufacturer: Quiet Automatic Oil Burner Corp., 33 


Ploomfield Ave., Newark, N.J.] 


Pressure Relief Valve 
HPAC 17** 
Designed to be insensitive to back pressure or system 
pressure, it is applicable for aircraft use and other indus- 
trial uses. Accord. 
ing to the manufacturer, it eliminates the effects of system 
or back pressure so that relief pressure stays constant 
over a wide range of back pressure. { Manufacturer: 
Pantex Mfg. Co., Hydraulics Div., Pawtucket, R.1. | 


Cartridge type pressure relief valve. 


The valve is not a bias across the line. 
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How old is the cork insulation 
on these cold lines? 


A good insulation job seldom shows its age. The cork cover- 
ing on these cold lines, for example, seems almost new. It still 
fits tightly, is highly efficient, and shows no signs of deteriora- 
tion. Yet this job was installed in 1927—-26 years ago. 

These cold lines at the Security Warehouse and Cold Stor- 
age Co., Santa Clara, California, were insulated with Arm- 
strong’s Cork Covering, applied and finished according to 
standard specifications. The only maintenance needed in 26 
years has been an annual application of Armstrong’s No. 1 
Asphalt Paint. The covering is doing a fine insulating job and 
promises many more years of economical service. 


This job is by no means unusual. It’s one of hundreds 
where Armstrong’s Cork Covering is still performing at peak 
efficiency after 20, 30, and even 40 years. 

It takes skilled application as well as top-quality materials 
to deliver long, trouble-free service like this. That’s why it’s 
a good idea to call Armstrong whenever you're planning any 
low-temperature work. Armstrong’s complete contracting 
group can take over the entire job for you—from specifica- 
tions to application. You're essured of thoroughly profes- 
sional work that gives years of low-cost service. For further 
information, just call your near-by Armstrong office or <g@ 
write Armstrong Cork Company, 4402 Concord Street, 


Lancaster, Pennsylvania. 








Complete Insulation 
Contract Service 


There are many factors that can’t be 
written into an insulation contract, 
but which can largely determine 
whether or not the agreement will 
be entirely satisfactory. They in- 
clude; 

1. Financial responsibility—re- 
sources to complete the contract de- 
spite any unforeseen events 

2. Integrity—a reputation for qual- 
ity work and for prompt settlement 
of any justified complaints 

3. Technical ability experience, 
plus technical and ound staff to 
do the job in accordance with best 
practices. 

4. Manpower resources — trained 
supervisors and workmen able to 
handle any contract efficiently. 

5. Efficiency — ability to deal with 
problems of accounting, tax provi- 
sions, insurance, and workmen's 
compensation, 


You get all these with an 
Armstrong Contract 








ARMSTRONG’S INDUSTRIAL INSULATIONS 


For temperatures from 300° below zero to 2800° F. 
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Packaging has improved lots of things 


GOVERNAIR 


ORIGINATORS OF COMPLETELY PACKAGED 
AIR CONDITIONERS 


Packaging makes many products more effi- 
cient, more convenient and more acceptable 
these days. And large size packaged air con- 
ditioners (up to 60 tons) are no exception! 

That’s why so many Governair Completely 
Packaged Air Conditioners are in use today. 
They are engineered and built by the pioneers 
of large size packaged air conditioning — 
Governair! 

If you want a package deal that will do a 
better job of air conditioning for you choose 
Governair! Sized from 3 to 60 tons. GOV- 
ERNAIR CORPORATION, 513 N. Black- 
welder, Oklahoma City, Okla. 
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GOVERNAIR 


ORIGINATORS OF COMPLETELY PACKAGED AIR CONDITIONERS! 
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| Hangers for Fin-Tube Radiation 
HPAC 18* 
permit expansion and contraction of heating elements. . . . 
Hangers are said to be suited for fin-tube radiation having 
The sliding cradle fits either 


Adjustable hangers with a sliding cradle to 


114 in. and 2 in. tube sizes, 
pipe size and provides a maximum travel of 34 in. to 
accommodate the expansion and contraction of heating 


elements. According to the manufacturer, this eliminates 
rappings and noises caused by pipe movement, and pre- 
vents the expanding elements from tearing out anchor 
bolts. | Manufacturer: Radiant Ray Radiation, Inc., 900 


W. Main St.. New Britain, Conn. | 


Multi-Speed Motors 
HPAC 19 


ferent speeds. . . 


Single unit which can be operated at dif- 
. Motors are available in 2. 3 or 4 speeds 


in either constant torque, variable torque or constant 


horsepower types. The constant torque may be used for, 
| | 1 . 

among other things. air compressors. Typical applications 
for the variable torque are fans, blowers and centrifugal 
tanging from 4 hp to 150 hp, the motors are 
Ranging { 14 hp to 150 hp, tk t 
totally splash- 
proof or explosion-proof designs. | Manufacturer: 


land Electric Co., 3001 W. Mission Rd., Alhambra, Calif. | 


pumps. 


furnished in ene losed., 


either standard, 


Reu- 


Boiler Level Indicator 


HPAC 20-—Liquid level indicator for 
. . Twelve-in. dial indicator, operating on the 


use in boiler 
rooms. 
differential pressure principle, may be 
panel or pipe standard to bring it to eye level. 
to the manufacturer, the large white numerals and mi- 
crometer pointer against a dull black dial provide accurate 
reading at a distance or in dim light. Available in 
standard ranges from 0-20 to 0-200 in. of water, parts are 
factory tests for safety at 4000 psi. 
sure is 2000 psi. | Manufacturer: 
106 Neponset Ave., Foxboro, Mass. } 


mounted on a 
According 


Rated working pres 


The 


Foxboro ( 0... 


Screw Extractors 
HPAC 21* for 


screws, bolts, studs or threaded forms without injury to 


Screw extractors removal of broken 


the tapped threads. . . . They are available in nine sizes, 
individually packaged or in sets in a maple block stand. 
J. H. Williams & Co... 100 Vulean St., 


| Manufacturer: 
| Buffalo 7.| 
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Yo finest workmanship will go to waste un- 
less it’s combined with the highest quality 
material you can obtain. For ductwork installa- 
tions, that means U-S’S Galvanized Steel Sheets. 

True bends, tight seams and neat joints—all 
the characteristics of a top-notch job—are quick 
and simple with these quality sheets. Bending, 
rolling, cutting, stamping and soldering can be 


accomplished in minimum time with the most 
satisfactory results. 

For finest performance— both in the fabricat- 
ing shop and on the finished job—make it a 
point to use U’S’S Galvanized Steel Sheets. And 
tell your customers the brand you're using; they 
recognize that tke U’S’S name stands for the 


best in steel. 


U°S°S GALVANIZED STEEL SHEETS 


UNITED STATES STEEL CORPORATION, PITTSSURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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take a long look 





you never have 





fo look after... 


That’s right! Unarco Amocel is as maintenance-free 
as an insulation can be—light, strong, durable ,effi- 
cient. It’s unharmed by moisture, steam, fumes; with- 
stands impact and vibration; may be removed and 
reused repeatedly without damage or efficiency-loss. 

Amocel, a Unarco exclusive, brings to commercial 
insulation applications many of the excellent features 
already made famous by Unarco Unibestos—the 
higher-temperature stand-out. You'll like its easy 
installation, its clean appearance, its year-after-year 
effectiveness. 


your Unarco Distributor has Amocel 
Call him, or write for literature 
UNION ASBESTOS & RUBBER COMPANY 


332 SOUTH MICHIGAN AVENUE ¢ CHICAGO 4, ILLINOIS 
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DISTRIBUTORS AT YOUR SERVICE 


AKRON 
Combustion Equipment & 
Insulation Co 
245 Furnace Street 
AMARILLO 
The Aber Company. Ine. 
P. O. Box 5247 
ATLANTA 
North Brothers 
911 Boulevard, N. F. 
BATON ROUGE 
The Aber Company, Ine. 
> O. Box 130 
BETHLEHEM, PA 
National Bond Insulators 
619 Main Street 
BILLINGS, MONTANA 
Armstrong Cork Company 
1420 Montana Ave 
BIRMINGHAM 
Shook & Fletcher Insulation Co 
2431 First Avenue, South 


BOSTON 


Eastern Refractories Company, Ine 


70 Pearl Street 
Brookline, Mass 
BUFFALO 
H. 8. Chaffee Company, Ine. 
220 Scott Street 
CHARLESTON, W. VA. 
Allied Services, Ine 
Spring & Bullitt Sts 
CHICAGO 
Material Service Corp. 
308 W. Washington St 
CLEVELAND 
Combustion Equipment & 
Insulation Co 
2301 Pittsburgh Ave. 
COLUMBIA, 5S. C. 
North Brothers 
Seaboard Park 
P. O. Box 3203 
FORT WAYNE 
Midland Engineering Co. 
1314 South Calhoun St. 
GRAND RAPIDS 
Michaels Sales Co 
924 Grandville, 8. W 
GREENSBORO 
Industrial Insulation Co., Ine. 
706 Utility Street 
HOUSTON 
The Aber Company, Inc. 
P. O. Box 2535 
INDIANAPOLIS 
Midland Engineering Co. 
410 West North Street 
KANSAS CITY 
Jamar-Olmen Construction Co, 
1004 East 19th Street 
KNOXVILLE 
North Brothers 
1021 Maryville Pike 


LEWISTON, ME. 
Eastern Refractories Co., Ine 
60 Holland Street 
LIVERPOOL, N. Y. 

H. 8. Chaffee Company, Inc. 
Liverpool Road, RD No. 1 
P. O. Box 187 
MONTPELIER 
Eastern Refractories Co., Inc. 
167% Barre Street 
NEW YORK 
Eastern Steam Specialty Co. 
119 Barclay Street 
NORFOLK 
Cc. EK. Thurston & Sons, Inc. 
32 Commercial Place 
PAWTUCKET 
Eastern Refractories Co., Inc. 
Dunnell Lane 
PHILADELPHIA 
Supply and Service, Ine. 
1428 South Penn Square 
PITTSBURGH 
Industrial Insulation Co., Ine. 
30 Terminal Way 
PORTLAND 
Armstrong Cork Company 
2900 N Ww. 29th Avenue 
SAN FRANCISCO 
Sacomo Manufacturing Co. 
38 Bluxome Street 
SAVANNAH 
North Brothers 
644 West River Street 
SEATTLE 
Armstrong Cork Company 
5035 First Avenue, South 
SHREVEPORT 
The Aber Company, Ine. 
P. O. Box 212 
SOUTH BEND 
Midland Engineering Co. 
401 S. Notre Dame Ave. 
SPOKANE 
Armstrong Cork Company 
1318 Maple Street 
ST. LOUIS 
A. G. Brauer Supply Co. 
2100 Washington Ave 
ST. PAUL 
Fuel Economy Engineering Co 
510 New York Building 
TROY, N.Y 
Eastern Refractories Co., Inc 
33 Brunswick Avenue 
TULSA 
The Aber Company, Inc. 
P. O. Box 2687 
WASHINGTON, D. C. 
Clarke Baridon 
5174 Butler Rd., N. W. 
WORCHESTER 
Eastern Refractories Co., Inc. 
13 Gardner Street 


INDUSTRIAL 
Insulations 


PRODUCTS OF 
UNION ASBESTOS & RUBBER COMPANY 


ee 
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Chart Drive 

HPAC 22*—**Macnick” chart drive for 
panel installations in hazardous locations. . . . Made for 
strip chart “Tel-O-Set” recorders, it is constructed of a 


pneumatic 


sealed escapement mechanism, a gear reduction unit in- 
corporating an impulse wheel and a two-way clutch assem 
bly. These are assembled into a unit about the same size 
as the standard electrical chart drive. The self-starting 
escapement mechanism is located on top of a gear reduc 
tion unit to protect it from a contact with the driving ait 
stream and it is sealed with a plastic cover. Air is sup- 
plied to the pneumatic drive through copper tubing con- 
nected to the rear of the recorder where an electrical con- 
nection is usually made. An additional 10 in. of flexible 
rubber tubing permits the drawer-type chassis to be par- 
tially withdrawn without breaking the air connection. 
| Manufacturer: Minneapolis-Honeywell Regulator Co., 
Industrial Div., Wayne & Windrim Aves., Philadelphia 44. | 


Colored Plastic Pipe 

HPAC 2% 
identification. 
plastic material, is designed not to fade or stain undet 


Yellow plastic pipe for easy visibility and 
. . The color, which goes all through the 


any conditions or rust, rot or corrode. {Manufacturer: 
The Plastex Pipe & Extrusion Co., 402 Mt. Vernon Ave.. 
Columbus 3, Ohio. | 


Ultraviolet Lamp 

HPAC 24—High-intensity ultraviolet lamp for installa- 
tion in air conditioning systems. . . . The “Safe-T-Aire” 
lamp is designed to create germ-free air to protect humans 
against infectious diseases and products against contami 
nation. It is installed in regular air ducts where the cir 
culating air is exposed to ultraviolet radiations which 
destroy bacteria, viruses and mold spores. In addition. 
it can be installed in multiples as well as singly to steri- 
lize a volume of air from room size to entire plant air 
conditioning systems. {Manufacturer: Hanovia Chemical 


& Mfg. Co., 100 Chestnut St., Newark, N.J.] 


Make These Changes in Your 
Copy of Directory Section 


THE FOLLOWING changes should be made in the Directory 
Section published in the January 1953 issue of Heating, 


Piping & Air Conditioning: 


dd under heading "Pani, Centrifugal n page 
Hartzell Propeller Fan C Piqua, Ohi 
idd under heading "Insulation, Pipe n page 444 

Glass Fibers, Ine loled Oh 
Ndd under heading Louver snd Shutter all + Manually 
Controlled’ on page 45d 

Muckle Mfg. Co., Owatonna, Minn 


idd under heading "Radiation, Baseboard, Non-Perron 
Tuttle & Bailey, Inc., New Britain, Conn 

Add under heading "Softeners, Water’ on page 694 
tSruner Corp., Milwaukee, Wis 

Add in addre ! 


Sruner Corp 


section mm Parke 119 
2318 N. 30th St., Milwaukee, Wi 


idd in addre ection on pag 


niversal Industrial Propeller ¢ 





SKY-BLACT: 


The Modern Power Roof Ventilator. 





Wind Guard 


Positive Damper Stops in Butterfly Dampers 


Maintenance-Free Bearings Sturdy Curb Base 


/ 
Airfoil Propeller Patented Tip Seal 


R&M All-Weather Motor 











Most economical way to expel 
heat, fumes, smoke 


This modern power roof ventilator is backed by 20 years of 
research and engineering. 

Famed airfoil propeller, powered by the All-Weather Rob 
bins & Myers motor, sweeps up heat, moisture, dust, fumes 
then blasts them high into the outside air, Wind guard and 
throat design assure constant performance regardless of wind. 

Automatic butterfly dampers open wide on minimum fan 
pressure for guide vane effect and virtually unrestricted air 
low. Galvanized roof over damper shaft and bearing supports 
provides rainshed when fan is not operating. Easily mounted 
on any type roof, Sky-Blast provides air deliveries up to 78,800 
CFM. Low silhouette cuts down roof stresses. Our engineers 
will be glad to give you free advice on any ventilating problem. 


Write for Catalog 680-H. 


Diviston OF RPOCGLHNS a0 MVERS « 1H € 


SPRINGFIELD - OHIO 


Man Cooler Direct Drive Tubecxial Vaneoxia! Extended Shaft 
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WE HEAR THAT... 


TRION, INC., manufacturers of electronic air-cleaning 
equipment, has passed the $1 million mark in sales in 
1952, doubling its previous year’s dollar volume, accord- 
ing to PRES. E. W. MEYERS. This is the fourth time 
the firm has doubled its orders in the six years it has 
been in business. Mr. Meyers predicted it will repeat in 
1953 with a better than $2 million volume. 


Plans for the expansion of the sales organization of 
the O. A. SUTTON CORP. were announced recently by 
1. RISING, vice president and sales manager. The new 
plans provide for the placement of factory trained sales 
representatives in a number of sales districts throughout 
the nation. The representatives will work directly under 
the district sales managers and will assist in dealer sales 


training programs. 


CORY CORP. has announced that the first production 
of “Fresh’nd Aire’s” new 1953 line of air conditioners 
has begun at the company’s new manufacturing plant at 
Grayslake, Ill. According to J. W. ALSDORF, the com- 
pany had orders for more than 50 percent of 1953's an- 
ticipated production by the end of 1952. 


The South's first plant for the manufacture of welding 
electrodes and brazing alloys will be built by WESTING- 
HOUSE ELECTRIC CORP. near Montevallo, 38 miles 
south of Birmingham, Ala. Plans call for a one-story steel 
and brick structure to be erected on a 52-acre site. In 
addition to welding electrodes for normal industrial use, 
it will be equipped to produce some of the newest and 
latest types of electrodes that are being developed for 
Armed Forces requirements. Construction will begin this 
month and completion is scheduled for September. 


A million-dollar musical show, 
introduction of industrial products,” went on the road 
last month to show SERVEL’s 1953 line of appliances 
to dealers coast to coast. W. PAUL JONES, president, 
said that two road companies will take the “1953 Show 
of Stars” to 30 cities. Simultaneous premieres were held 
in New York and Boston. The five-hour musical produc- 
tion was assembled by a Broadway producer and both 
troupes total more than 100 persons. Tickets are limited 
to company distributors, dealers and utility representa- 


“unprecedented in the 


tives. 


One cf the largest blast furnace turbo-blowers ever 
built in this country was opened for inspection to steel 
mill and engineering company representatives at the Dé 
LAVAL STEAM TURBINE CO. plant where the unit was 
built. The giant blower, which is one of a pair manu- 
factured for the Armco Steel Corp., is a 5-stage unit with 
a rated capacity to deliver 121,000 cfm of air at 35 |b 
psig discharge pressure. It will be driven by a 15,220 
hp-2500 rpm De Laval 16-stage steam turbine under 
operating steam conditions of 400 lb psi, 750 F with 28 
in. vac. Total weight of the turbine and blower is over 
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Taking the Stains and Strains out of DUPLICATING 


Duplicating letters was a messy, tedious job in 
the '90’s. If a girl was extremely efficient, she 


could turn out five copies per minute. 


How different today—motor driven machines, 
featuring automatic inking and feeding, make 
180 copies per minute with ease! 


Dramatic progress, such as this, has followed 
the motorizing of equipment used in business, in 
industry, in the home, and on the farm, too. 


MODERN BUSINESS is powerep with 





Write for these 
Emerson-Electric 
Motor Date Bulletins 


Manufacturers requiring motors 1/20 
to 5 h.p. can profitably use these ref- 
erence guides. Specifications, con- 
struction and performance data are 
included for these motors: 
M176-A Capacitor-Start M176-E Oil-Burner 
M176-B Split-Phase M176-F Jet Pump 
M176-C Integral M176-G Blower 
M176-D Fan-Duty 





LEADERS IN THE MOTOR 
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AND 


Throughout our 63-year history Emerson- 
Electric has been called upon by many of the 
nation’s leading manufacturers to design and 
produce dependable, efficient motors for their 


applications, 


Get detailed information on how Emerson- 
Electric motors, in ratings from 1/20 h.p. to 5 
h.p., can add new sales appeal to your product. 
Write... THE EMERSON ELECTRIC MFG. CO., St. Lovis 21, Me. 


ELECTRIC MOTORS 


A. B. Dick Co,, builder of modern Mimeo- 
gfeohics equipment is a user of Emerson- 
ectric motors, 


Mn Leena: 


MOTORS-+ FANS 


APPLIANCES 


FAN INDUSTRY SINCE 1890 
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MERCOID SENSATHERM 


SENSITIVITY 


IS THE REASON 


The Sensatherm is EXTREMELY SENSITIVE. The small mass 


in the construction and the little power required to open 


and close the circuit enables the Sensatherm to detect 
changes in temperature as soon as they occur, thereby 
maintaining the desired room temperature at all times. 

The Mercoid Sensatherm requires no maintenance. It is 
equipped with the famous Mercoid magnet operated 
mercury switch which gives a million operations without 
deterioration. This switch is immune to dust, dirt or lint— 


alomaeiiclai Mick ai-lel:melariile. 


The cover of the Sensatherm has ‘a jewel hard alumilite 
finish that will harmonize with any scheme of interior deco- 


ration—it will last a lifetime 


‘'Check the. facts, and you too, will specify the Mercoid 


Sensatherm for your fhext job 


Manufacturers of Automatic Controls 
For the HOME 


THE MERCOID CORPORATION, 420! BELMONT AVE. CHICAGO, ILL 


167 tons with the blower unit making up over 212.000 


lb of this weight. 


DRAVO CORP., for the fourth year in a row, will 
sponsor two cash awards to stimulate participation in 
the School Science Fair, scheduled for the two weeks of 
April 18-May 3 in Buhl Planetarium. The Fair, which 
is conducted jointly by the planetarium and The Pitts 
burgh Press, is open to students of junior and senior 
high schools in the Tri-State area. Projects for the con 
test are to be within the scope of any of Dravo’s major 
divisions such as the machinery division which constructs 
power plants, installs air conditioning systems and mat 
kets space heaters and other industrial equipment. 


New rules have been announced for the $2000 prize 
competition for “Contributions to the Science and Art 
of Non-Fusion Welding, Brazing and Soldering,” by 


_EUTECTIC WELDING ALLOYS CORP. The contest is 


open to engineers, metallurgists, research investigators, 
welders, students, faculty members and all others quali- 


fied. 


Up-to-date steam trapping for more production is the 
subject of a movie, “Please Pass the Condensate,” pre- 


pared for the YARNALL-W ARING CO. of Philadelphia. 


A 20-minute color and sound motion picture, it portrays 
the operation, selection, application and maintenance of 
steam traps. It is available for showing to engineering 


and plant groups. 


The Refrigeration Service Engineers Society is form- 


| ing a SERVICE MANAGER CLUB for the top service 


executives of manufacturers of refrigeration and air-con- 


| ditioning equipment, accessories and auxiliaries. An or- 


ganization meeting was held in Miami several months ago 
when a temporary exec utive committee was appointed. 
Another meeting was scheduled for late January in Chi- 
cago to appoint a permanent committee, adopt by-laws 
and outline a program of activities and projects. The 
idea for the new club came from PAUL B. REED, inter- 


national educational director for the refrigeration society. 


The U.S. Machine Corp. of Lebanon, Ind. has become 


| DIVISION SIX OF STEW ART-WARNER CORP. in a 


transaction whereby 60,000 shares of Stewart-Warner stock 
has been exchanged for all assets of U.S. Machine. The 
shares of $5 par value capital stock will be distributed to 
U.S. Machine stockholders immediately. Present manage 


| ment and operating personnel of U.S. Machine will con- 


| tinue in their positions with CARL J. WINKLER as head 


of the division. 


A new program to provide service on inoperative electri: 
motors has been announced by W. D. LEE of the GEN- 
ERAL ELECTRIC SMALL AND MEDIUM MOTOR 
DEPT. Called the Small Motor Service Station Plan, the 
program will provide a network of repair stations for 
G-E fractional horsepower and small integral horsepower 
motors. The service will include general repairing, fur- 
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Designed for LONG Time Satisfaction 
eo. fOrTIME-SAVING /nstallation 





Capacities range from 
650,000 BTU to 2,000,000 BTU 


— *Underwriters' Laboratory Approved 
4 


PSS a 


a 5 


Complete, self-contained 


DIRECT-FIRED HEATING SYSTEM 


Easily installed — simply connect fuel, power and vent stack. 

Fuel may be either gas or oil, or combination gas and oil. This combination 
burner for light oil and natural or manufactured gas provides instantaneous 
change-over from one fuel to the other. This change-over can be made 
manually with a switch or automatically with an outside thermostat. 

Air to be heated can be either recirculated, drawn in from the outside or a 
combination of both providing tempered make-up to balance exhaust systems. 
ideal summer ventilation, by simple adjustment of controls, provides a rapid 
movement of air throughout working zone for personnel comfort. 

Compact unit can be placed wherever it is needed, floor mounted or 
suspended. Tested safety and operating controls assure reliable, 

automatic operation. 


WRITE FOR YOUR FREE COPY OF CATALOG 8028 


For Heating Satisfaction... eee 
Think First of os 


Convectors Horizontal Unit Vertical Unit Propeller Fan 
Heaters Heaters Unit Heaters 


+ AIRTHERM MANUFACTURING COMPANY 


711 South Spring Avenue ¢ St. Louis 10, Missouri 
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| nishing renewal parts and exchanging motors for those 


| that are inoperative. Present plans call for the authori 


zation and franchising of up to 180 repair stations 
throughout the country. Each service station also will be 


3 re 6) wt .P. offered a franchise as a distributor for the company’s 
4 T single-phase motors and motor renewal parts. 


co N D 3 N S I N G A franchise to sell Westinghouse air conditioning equip- 


ment has been awarded to WARREN, LITTLE AND 


/ LUND of Spokane, Wash. The firm serves a three-state 

wiltoud walker: area including parts of Washington, Idaho and Montana. 
eee Other franchises awarded by Westinghouse for their air 
conditioning equipment are: THE MODERN HEATING 

AND SUPPLY CO., Portsmouth, Ohio: TRI-STATE EN- 

GINEERING AND SALES, INC., Salesbury, Md., and 

GEIGER AIR CONDITIONING AND REFRIGERATION 


ANY SIZE COMPRESSOR (180i 
CAN BE ae | 

A, O. SMITH CORP. has begun construction * . rer 

AIR COOLED pate es ae ee 


will contain 41,000 sq ft of floor space, according to L. T. 
HICKEY, manager of the company’s welding division. 


Space has been allowed for two complete production lines 
beginning at the mixing room and progressing through 





the packaging and shipping operations. Special features 
of the new plant include the use of extrusion presses and 
furnaces and strict humidity control of the coating and 


storage rooms. 


Combination of all activated carbon, solvent recovery 
and air purification operations into one organization 
known as BARNEBEY-CHENEY CO. has been announced 
by DR. O. L. BARNEBEY, president. The new firm rep- 

with 40 TON resents a merger of the Barnebey-Cheney Engineering Co. 
and the American Solvent Recovery Corp. The Pur Air 


* Div. of the former American Solvent Recovery Corp. will 


continue as an operating division of the new firm. Other 
| operating divisions will be the Adsorbite Div. and the 
| Solvent Recovery Div. 


AIR REDUCTION SALES CO. soon will begin constru 
tion of a new liquid oxygen plant in Riverton, N.J., ac- 
cording to an announcement by //. R. SALISBURY, presi- 

Eliminates all water problems dent. The new plant, which is scheduled to begin produc- 
tion next year, will primarily serve the Delaware River 
Basin industrial area. In addition to oxygen, the plant 
ae Sere SEA. | will also produce nitrogen and argon. In full production, 


the plant will employ approximately 100 persons. 


... because you don't use 


hoods and wind deflectors 
are available for simplified 
a eee Commemorating the golden anniversary of air condi- 
| tioning, as developed i 2b Villis H. Carrier, a 
20 TON tioning. as developed in 1902 by Dr. Willi H 
WRITE FOR BULLETIN U-210 plaque citing THOMAS A. EDISON, INC., as a pioneer 


in the use of air conditioning for industrial purposes, was 


*Patent Pending 
presented to GEORGE E. STRINGFELLOW, vice presi- 


KRAMER TRENTON CO. | dent and director of the Edison Co., by HERBERT PEA. 


The Edison Co. began using the equipment in their film 
and phonograph record laboratories in 1911. 


COCK. head of CARRIER CORP.’s eastern sales division. 
Trenton 5, N.J. 
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PIPE FITTINGS 


offer dependability 
safeguarded by 
advanced metallurgy 











Year after year...in all kinds of service... 
Ladish Controlled Quality Fittings set) new 
standards of reliability. One reason is the strong 
reliance on technical progress. Every new facil- 
ity and advanced technique of modern metal- 
lurgy is fully utilized to develop desirable 
physical properties to maximum limits... while 


unrelenting test procedures continuously safe- 





guard metallurgical soundness and provide users 
with authentic data proving the complete de- 
pendability of every Ladish Fitting. 


f 


TO MARK PROGRESS 





| \ 
1 ae 
|) 
} 





y” 


‘a ? 4 , 
THE COMPLETE ( ondrallid Yualily FITTINGS LINE 


PRODUCED UNDER ONE ROOF... ONE RESPONSIBILITY 


1 LADISH CO... 


MILWAUKEE SUBURBS 


CC bUoS:.027.9086 CCS 
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..eneed MARLEY Cooling Towers 


Marley Aquatower, world’s most 
popular mechanical draft cooling 
tower for residence air conditioning. 


Everyone who sells or installs cooling towers is aware of the market 
for commercial and industrial towers and of Marley’s dominance in the 
field. 

Not so obvious but equally important is the rapid growth of a new 
market for Marley cooling towers over on the residential side of the 
tracks. Recent developments in home air conditioning have given this 
Thousands of Marley cooling towers 
and of greater interest to you 


market a tremendous impetus. 
have been installed in residential areas 
are the multiplied thousands of Marley towers that will be installed in 


the coming season. 


Now’s the time to lay plans to capture your share of this sky- 
rocketing market. Make a survey of the potential in your city, and 
analyze the various small towers available. You'll find that “backyard 
business” has become big business — and that Marley offers the line 
that is most complete, easiest to sell and install, surest to satisfy your 


customers. 


The Marley Company 


Kansas City 5, Missouri 








WHO'S WHAT 


DONALD R. MECKSTROTH and ROBERT B. ROBIN. 
SON have been appointed to new positions in the sales 
division of SERVEL, INC. Mr. Meckstroth, formerly di- 
rector of marketing services, now is manager of sales op- 
erations. Succeeding him is Mr. Robinson, who had been 





sales research manager. 


RICHARD E. BALLENTINE has been appointed plant 
manager of the new welding electrode plant being con- 
structed at Montevallo, Ala. by the WESTINGHOUSE 
ELECTRIC CORP. Until completion of the new plant, 
which is expected in September 1953, Mr. Ballentine will 
continue in his present position as development engineer 
on brazing alloys for the Motor & Control Div. He has 
heen with the firm since 1940. 


A new executive committee comprised of nine officers 
and directors of the AMERICAN GAS ASSOCIATION has 
been appointed. Members of the committee for the year 
are: FRANK C. SMITH, president, Houston Natural Gas 
Corp. and president of AGA; EARL H, EACKER, presi- 
dent, Boston Consolidated Gas Co., and vice-president, 
AGA; F. M. BANKS, president, Southern California Gas 
Co., and vice president, AGA: EDWARD F. BARRETT, 
president, Long Island Lighting Co., and treasurer, AGA; 
CHARLES E. BENNETT, president, The Manufacturers 
Light & Heat Co., Pittsburgh; LYLE C. HARVEY, presi- 
dent, Affiliated Gas Equipment, Inc., Cleveland; J. F. 
VERRIAM, president, Northern Natural Gas Co., Omaha; 
DEAN H. MITCHELL, president, Northern Indiana Pub- 
lic Service Co., Hammond: and J. THEODORE WOLFE, 
executive vice president, Consolidated Gas Electric Light 


and Power Co. of Baltimore. 


After 20 years as manager of the Insulation Div. of the 
Ruberoid Co., J. M. HIGH has joined the MUNDET CORK 
CORP. as sales manager of the Insulation Dept. 


WILLIAM B. COTT has been named manager of ait 
conditioning application engineering for the Sturtevant 
Div... WESTINGHOUSE ELECTRIC CORP. Mr. Cott, 
who has been with the company since 1941, fills a post 
left vacant by the death of Tolbert Eari Smith. 


Several major changes in executive and administrative 
personnel have been announced by THE DETROIT EDI- 
SON CO. On December 1, 1952, PAUL W. THOMPSON, 
vice president in charge of engineering, construction and 
operations, was named executive vice president. This 


promotion climaxed a career which began in 1913 and | 


ended with his retirement on January |, 1953. Sueceed- 
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After 

14 years 
of tough 
venting... 


this TRANSITE™ 
Industrial 

Vent Pipe is 
good for many 
years more! 


This 80-foot Transite stack vents corrosive gases from a trunk 
sewer in a large city. In excellent condition after 14 years, 
it has already outlasted the original metal breechings. 


Typical of the long service life you can expect from 
Transite Pipe in solving tough venting problems, this 
durable asbestos-cement product successfully resists 
a wide variety of corrosive industrial fumes and gases 
and vapors which seriously affect other pipe materials 
in a short time. 

Because Transite Industrial Vent Pipe is non-metallic 
and is therefore rustproof, it requires no paint or other 
protective treatment. Due to its unusually high chem- 
ical stability, it has substantially reduced replacement 
and maintenance costs in duct, vent and stack systems 
in plants across the country. 

It is light in weight, easy to handle, easy to install, 
can be cut and drilled with ordinary tools. It comes in 
a complete range of sizes up to 36” in diameter. . . 
with a full line of rustproof, corrosion-resistant 
Transite fittings which make it adaptable to practically 
any job requirement. 

For further details on Transite for industrial venting, 
write to Johns-Manville, Box 60, New York 16, ge 
N. Y. Ask for Data Sheet Series DS-336. In JM 
Canada: 199 Bay Street, Toronto 1, Ontario. sl 


*Transite is a registered Johns-Manville trade mark 


Johns-Manville 


TRANSITE 'vz""" PIPE 





I~ SIX 


BY O. ‘ns Daspe 
S33 KG 
de 


WHY SMOKERS GET STEAMED UP. If you like 
to smoke a pipe, you might enjoy a few 
vuffs on your a tea kettle, too. It’s 
xcen found that about 70% of the so-called 
“smoke” froma pipe is actually steam. 





ELIMINATES DUST ELECTRONICALLY! Ele« tro- 
maze electronic air filters “‘electrocute”’ dust, 
pollen—and even sinoke particles. New ° ‘file 
drawer” design makes Electromaze lighter, 
stronger, easier to service. Users report pre- 
fabricated holding frames cut installation 
costs in half! 


SORTS O1L FROM AIR! To keep troublesome 
oil out of crankcase ventilation systems, 
most internal combustion engine manufactur- 
ers use Air-Maze oil separators. Oil droplets 
are removed from the air stream, collected, 
and returned to crankcase. Available to engine 
builders in open-to-atmosphere types and 
in-line or closed circuit types. 


WHETHER YOU BUILD OR USE engines, com- 
pressors, air-conditioning and ventilating 
squipment, or any device using air or liquids, 
the chances are there is an Air-Maze filter 
engineered to serve you better. Representa- 
tives in all principal cities, or write Air-Maze 
Corporation, Cleveland 5, Ohio, 


ReDMAZE 


The Filter Engineers 


AIR FILTERS LIQUID FILTERS 
SILENCERS OIL SEPARATORS 
SPARK ARRESTERS GREASE FILTERS 





ing him as executive vice president is ARTHUR S. AL- 
BRIGHT, vice president and treasurer. GEORGE A. 
PORTER, manager of construction, has been named to 
succeed Mr. Thompson as vice president in charge of 
engineering, construction and operations. Another ap- 
pointment announced by the company is that of DONALD 
F. KIGAR as manager of construction. He has been with 
the company since 1926. 


J. R. ALEXANDER is the new general sales manager 
for the QUAKER RUBBER CORP., Div. of H. K. Porter 
Co., Inc. Mr. Alexander, who has been with Quaker since 
1944, will be in charge of the company’s sales activities. 
He came to the company as a sales representative and has 
been successively city sales manager and district sales 
manager. He also was instrumental in establishing the 
Detroit sales office and warehouse of which he became 
district manager. 


HAROLD BURNIP has been appointed director of pur- 
chases by the LINCOLN ELECTRIC CO. Mr. Burnip, 
now responsible for all purchasing, had been director of 
purchase engineering. Previous director of purchases was 
J. S. ROSCOE, who recently was named executive vice 
president in charge of business administration. New di- 
rector of purchase engineering is NORMAN ZOLLAR. 
ARTHUR WALPER will take over the duties of manager 


of electrode division purchases. 


PAUL W. GROVER has been appointed manager of ad- 
vertising and sales promotion for the air conditioner de 
partment, RCA Victor Div.. RADIO CORP. OF AMERI- 
CA. He replaces E. B. CLOSE, who resigned to join Pat- 
terson Productions. Mr. Grover had been with the T. A. 
O’Laughlin Co. 


A. R. FISHER has been elected to the board of trustees 
of the INDUSTRIAL HYGIENE FOUNDATION. Mr. 
Fisher is president of Johns-Manville Corp. and has long 
been active in the promotion of industrial health among 
workers. New members appointed to the foundation's 
legal committee are FE. C. STARKEY, office of general 
counsel, Ford Motor Co., and CLARENCE G. JOHNSON, 
regional claims manager, Employers Mutual Liability In- 
surance Co. of Wisconsin. 


ROBERT GUELCHER now is an industrial engineer for 
the AJAX FLEXIBLE COUPLING CO., INC. He was 


formerly assistant works manager of Uniflow Mfg. Co. 


STANLEY J. NELSON, for the last year assistant gen- 
eral superintendent of M/NNEAPOLIS-HONEYWELL 
REGULATOR CO., has been promoted to factory manager 
in a series of production organization changes. JACK GC. 
GENTRY, who since last year has been superintendent of 


the company’s thermostat assembly plant, has been named 
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HEATING, 


KEENEY 1S HEADQUARTERS 





Only HP&AC adequately covers all three 
fields each issue. Best evidence is last 
year's record: 250 feature pages on Heat- 
ing . . . 150 pages on Piping . . .275 
on Air Conditioning—total 675 pages, 
or the equivalent of three books—plus 
525 pages in outstanding departments 
and news. 

You'll get vital data on correct design, 
installation, operation, and maintenance 
—as applied to industrial, commercial, 
institutional and public buildings. 

You could make no better start to- 
ward solving your own problems in heat- 
ing, piping and air conditioning than by 
knowing what successful engineers and 


FOR PRACTICAL DATA TO HELP SOLVE YOUR PROBLEMS IN 


PIPING & AIR CONDITIONING 


8 Mail Order to Keeney Publ. Co., 
§ 6 N. Michigan Avenue, Chicago 2, Illinois 


7 . . 
Enter subscription for 
8 Heating, Piping & Air Conditioning to 
g start the first possible issue. | enclose 
remittance for $ to cover 
-year period. (Rates in the United Stetes, 
s only $3.00; Canada, Spain and Pan Amer- 
ican Union, $4.00; other countries, $6.00 
@ year.) 
&§ My Neme 


e Title 


contractors have done in working out 
similar problems. In HP&AC they 
discuss actual installations, procedures, 
equipment, objectives, and how specific 
problems have been met. 


Be Better Prepared in Days Ahead and Have This Practical Help Coming to You! 


BOOKS 


@ CORRECT PRACTICE IN INDUSTRIAL PIPING 


' Street 
§ City 


| . 
Nature of Business 














© DESIGN AND CONTROL OF AIR CONDITIONING SYSTEMS 


By William Goodman 
basic principles that govern design and control 
ods of accomplishing certain desired results in systems 

53 pages, 50¢ 


of reprinted material 
that originally ran in 
HEATING, PIPING & 
AIR CONDITIONING 


A timely and practical discussion of 
Explains meth 


@ INDUSTRIAL VENTILATION HANDBOOK 
A collection of outstanding papers and data on industrial piping 
selected trom eight years’ issues of “Heating, Piping and Air 
Conditioning Very comprehensive and practical Reveals 
how various difficult piping problems that arose in different 
industrial plants were successfully worked out by piping ex 
perts Design, installation, operation, and maintenance 

steam, air, gas, oil, process, water and refrigeration piping 

piping in food, chemical and textile industries—in refineries, 
paint, plastic, paper and steel mills—in railroads, utilities, etc 
196 pages, $1.50 


A practical manual on fume removal, dust collecting, ventilat 
ing and exhaust systems for industrial plants. Tells how to 
design correctly and provide for various ventilation require- 
ments . . . make measurements and analyses of fumes, mists and 
dusts . . . plan exhaust systems, etc. Twenty eminent authori 
ties contributed also to detailed descriptions of systems in a 
tual operation in many plants, whatever the manufacturing 
process 134 pages, $1.50 


| OK... Ship books checked below: 


@ INDUSTRIAL AIR CONDITIONING HANDBOOK 


Information on the purpose, cost, design, operation and main 
tenance of both process and comfort air conditioning systems in 
manufacturing plants of many kinds. The combined knowledge 
and experiences of 34 prominent engineers, every one a designer 
or in direct charge of the largest factory air conditioning sys 
tems in operation. This shows other engineers how air con- 
ditioning helps speed production, improve products, and in- 
crease worker efficiency . how to operate systems econom 


ically 186 pages, $1.50 


‘] Correct Practice in INDUSTRIAL PIPING $1.50 
] Correct Practice in Heating Industrial Plants 1.50 
] Correct Practice in Heating Large Buildings 1.50 
| Correct Practice in Air Conditioning Buildings 1.50 


] Design & Control of Air Conditioning Systems .50 
_] Industrial Air Conditioning Handbook 1.50 
[] Industrial Ventilation Handbook 1.50 
[] Snow Melting Manual 1.00 


[ 
ni 
[ 
CO 
[ 
r 
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® SNOW MELTING MANUAL 
Enclosed is check for total of this order $ 
Complete information on correct design, installation and opera 
tion of snow melting systems is offered in this reprint of articles 
Heating, Piping and Air Conditioning 

and others’ actual experience 


Applica- 


SHIP TO TITLE 


originally published in 
Design data based on a study of 
with—over 100 snow melting systems of all kinds. 
for loading platforms and docks; sidewalks; 
marquees; parking areas; runways; railway 
prove that this method costs no more than other 

20 pages, $1.00 


COMPANY 
STREET 


tions illustrated, 
roads; driveways; 


switches, etc., 


CITY 


Nature of Business 


KEENEY PUBLISHING COMPANY 


6 NORTH MICHIGAN AVE., CHICAGO 2, ILL., U.S.A. 


methods. 


Send Your Order to 
HEADQUARTERS: 
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Cool sail Gentle as 


a Mountain Breeze... 


Climatrol 


904 





Mueller Climatrol solves the problem of how to cool 
radiator or radiant-heated homes with the new Mueller 
Climatrol 904, A self-contained cooling unit complete 
with blower — the 904 has provisions for duct connec- 
tions that make it ideal for radiator or radiant-heated 
home cooling applications. It is also available with re- 
turn and discharge grilles as shown. Trim, compact, 
highly efficient — there's a size to handle most of your 
customers’ needs — 2, 4, 5, 71/2 tons. 


Commercial Units, too 
This same unit hits the nail on the head for commercial 
use in small groceries, barber shops, drug stores, apparel 
shops, florists, restaurants, etc. Finished in handsome 
gunmetal gray—the 904 adds beauty to interiors wher- 
ever it is installed. 

Built to Mueller's 96-year standard of high quality 
—the 904 gives you the dependable service that means 
greater customer satisfaction. Be sure to investigate the 
904 — it’s the latest product from the Big Name in 


Heating and Cooling. 


L. J. MUELLER FURNACE CO. 
2023B W. Oklahoma Avenue * Milwaukee 15, Wisconsin 


Mueller Climatrol 


This is only one of many new items 
in the 1953 Mueller Line. Write 
for the latest information on the 
new Mueller Climatro! 904 Self- 


aemcamnaan Unit. ey \ 


to succeed Mr. Nelson as assistant general superintendent. 
Other changes include ERNEST BUFFINGTON’s promo- 
tion to superintendent of assembly and the promotion of 


RAYMOND FRIES to superintendent of manufacturing. 


WILLIAM E. JUDD, general sales manager of the South 
Wind heating equipment division of STEW ART-WARNER 


| CORP., has been appointed assistant to James S. Knowlson, 


president and board chairman. His appointment fills the 
vacancy created by the appointment of LEONARD L. 
ROBB as head of wholesale sales of Alemite lubrication 
equipment and Stewart-Warner instruments several months 
ago. WILLIAM V. RYAN succeeds Mr. Judd as general 


sales manager of the South Wind Div. 


R. M. MARBERRY has been promoted to the position of 
national sales manager of the 7/MKEN SILENT AUTO.- 
MATIC PRODUCTS — Timken Silent Automatic Div. He 
has been merchandising manager of the division since 
1951. Prior to this, Mr. Marberry had been advertising 
manager of the parent Timken-Detroit Axle Co, 


D. T. MARVEL has been appointed vice president for 
sales of OLIN INDUSTRIES, INC. He will have responsi- 
bility for the company’s overall sales, advertising and sales 
promotion, and marketing activities of the operating divi- 
sions administered by F. S. Elfred, executive vice president. 
These are the arms and ammunition, metals, explosives, 


| electrical, Ramset and export divisions. 


VAPOR HEATING CORP. has announced the appoint 
ment of WILLIAM C, KEERAN as executive engineer. In 


| his new position, Mr. Keeran will supervise all phases of 
| engineering, research and design of the company’s prod- 


ucts. Mr. Keeran also will continue as vice president in 
charge of Roth Mfg. Co., a manufacturing subsidiary of 


the corporation. 


J. F. KNOFF has been named vice president and general 
sales manager of the CHRYSLER AIRTEMP DIV. Mr. 
Knoff, who has been with the company for nearly eight 
years, has served as general sales manager of the Airtemp 
Div. since 1951. Another appointment announced by the 


company is that of R. F. BERTRAM as general auditor. 


G. E. DeBORD, president of the newly formed EVIS.- 
NORTHEAST CO. of Albany, N.Y., has announced the 


| appointment of FRED F. RICHARDS as general sales 


manager. 


On January 1, the engineering division of the GULF 


| RESEARCH & DEVELOPMENT CO., the research organi- 
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COOLING 
TOWERS 


20-Year (ruarantee! 


On THE WETTED DECK SURFACE 


BA TTLESHIP STRENGTH! Here's the economy way to water savings—20 years 

’ of foolproof performance in an all-around, efficient, economical and 

HOUSING— lastworthy cooling tower. The processed wetted deck surface in these 

Of heavy 10 gauge (14+) sheet quality Halstead & Mitchell cooling towers is chemically treated 

stecl, with three coats of Bitumastic with special Koppers wood—guaranteed 20 years against rotting, 
lining, and four coats of outside 4 acocted anat f : Coal diccrifust A, 

special weathenpeoct pales. Blee- and proofed against fungi growth. Gravity-type distributing pan 

trically welded cabinet eliminates extra pumping head required on spray-type towers, and 

cuts down windage losses due to atomizing of water. And, it's easily 

FAN & DRIVE— cleaned—accessible through inlet air side of tower. 

Quiet hi-pressure 8-bladed Stainless 


Steel fan, stainless steel shafe, 


chrome-dipped rust-proofed pulleys, [ey | 


ball-bearing grease-scaled fan 
bearings / KA 


| 
y | 
Capacity range: 2 to 100 tons. My Yi y) [/ 
({ ite 2 
memaeenwme A steal At 
Send for Literature and Prices MINI ! | 


OFFICES: BESSEMER BUILDING ¢ PITTSBURGH 22, PA. 
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Five of the Clarage Heavy Duty Fans in the air conditioning 
systems of The Upjohn Company's new plant in Kalamazoo 
Korfund Twin Rail Fan and Motor boses were used to prevent 
vibration and noise transmission into the supporting steel 
deck and the duct work. 


... by installing over 200 


fans and motors on Duplex bases 


Upjohn has long been known for extreme care in the production of 
fine pharmaceuticals, Therefore, in building their new plant, quiet, 
spotless working conditions were a prime consideration. This called 
for 120 complete air conditioning systems with 324 Clarage Heavy 
Duty fans. 


To conserve floor space, The Austin Company, Engineers and 
Builders planned the installation on suspended platforms and struc- 
tural steel members under the roof. 


Korfund Twin Rail Bases were specified so that no vibration or noise 
could reach the working areas through the steel decks or through 
the ducts, and to simplify the installation. 


Complete adjustability of the Duplex Twin Rail separate bases for 
fan and motor made it easy to take care of variations in drive center 
distances, motor positions and other variables; and the exclusive 
built-in chocks in these bases guaranteed permanent alignment. 


For installation of fans, pumps, compressors, refrigerating and other 
types of mechanical equipment for both normal and critical operat- 
ing conditions, basic isolation recommendations are given in Korfund 
Bulletin G-104. See Sweet's Catalog Files, or write for your free 
copy today. 


If you have a problem, we will be glad to submit recommendations 
without obligation. A half century of experience is at your disposal. 
Representatives in principal cities. 


THE KORF UND COMPANY, INC. 


SPRINGS 


41-O1Ff Thirty Second Place, Long Island City 1, N.Y. 
In Canada: 510 Canal Bank, Ville St. Pierre, Montreal 


zation of Gulf Oil Corp., was divided into two new divi- 


sions: engineering and automotive engineering. bk 
TOPANELIAN, JR. has been appointed director of engi 
neering, with BRUCE R. WALSH as assistant director of 


engineering. 


Several changes in personnel have been announced by 


the O. A. SUTTON CORP, HOWARD K. BENTZ has 


| been appointed vice president and manufaciuring manager. 
| Named as new national service manager is RAY THOMP- 
SON, who formerly was district sales manager of the 


Chicago area. DAN J. MULL, formerly assistant chief 
engineer of the firm, now is chief engineer. Mr. Mull 
will be responsible for the engineering and designs of all 
domestic products. Appointed as the first field sales and 
service engineer for the corporation is RUSSELL E. BO. 


GARDUS. 


CHARLES E. GLENNON has been appointed sales engi- 
neer for the Platecoil Div. of the KOLD-HOLD MFG. CO. 
He had been chief of the industrial division and production 
engineer for the Chicago Chemical Procurement District 


of the U.S. Army. 


R. RANDALL IRWIN has been appointed manager of 
personnel and industrial relations for the Brown Instru 
ments Div. of MINNEAPOLIS-HONEYWELL REGULA- 
TOR CO. He will be responsible for the coordination and 
guidance of various personnel functions and also for the 
formulation of the firm’s industrial relations policies. 


JOHN E, MADDEN has been named president and 
WILLIAM FE, CLOW, JR., chairman of the board, of 
JAMES B. CLOW & SONS. Mr. Madden, who has been 
with the company since 1921, succeeds the late Kent 5. 
Clow. The company also has announced the appointment 
of G. R. KINNALLY as general manager of the jobbing 


division. 


{RNOLD 1. THORSEN, works manager, ALLIS-CH AL 
VERS MFG. CO. Norwood Works, has been appointed as 
sistant director of manufacturing of the company’s general 
machinery division in Milwaukee. Mr. Thorsen, who has 
been at the Norwood Works since 1910, joined the com- 
pany in 1926. J. F. COSTIGAN, assistant works managet 


at Norwood, has been named the new manager. 


TED NEMES has been named sales manager of the 
{DMIRAL 


newly created air conditioning div. of the 


CORP. 


HAROLD P. HANSEN jis the new general sales man- 
ager of the DOLE REFRIGERATING CO. in Chicago. 
JACK E. HUTCHINSON has been appointed manager of 


| the Canadian subsidiary in Brantford, Ont., and RAY E. 
| KEMPF is Canadian sales representative. 


CHARLES W. KNOWLES has been appointed senior 
vice president of WALTER KIDDE CONSTRUCTORS, 
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The finest gas boilers on the market 


for large homes and larger buildings! 


STANDARD 


BOILERS 
by American-Stardard 


@ Designed by experts in the field of gas heating, 
Standard boilers are outstanding examples of good 
engineering and manufacturing skill. Heating surfaces, 
burners, controls and other essential features are co- 
ordinated to assure maximum heat output with lowest 
operating and maintenance cost. 

Made in two types—1-G and 4-G-——and in twenty 
five sizes, these top quality boilers provide effortless 
gas heating in large homes, apartment buildings, hos- 
pitals, and in various commercial and industrial build- 
ings. Furthermore, they can be used in batteries in 
larger buildings to provide an extremely flexible heat 
source through the operation of one or more units, 
thus giving added economy in mild weather, as well 
as perfect comfort in the coldest weather 

For detailed information about Standard gas boilers, 
contact your wholesale distributor. American Radiator 
& Stendard Sanitary Corporation, P.O. Hox 1226, 
Pittsburgh 30, Pa. 


Precision-machined and sub-assembled to 


facilitate quick and easy installation 


Standard boilers have cast-iron sections which are 
precision-machined to facilitate quick and easy assem- 
bly. Individual sections may be conveniently carried 
through any ordinary doorway. To save further time 
and labor, controls, valves, and 

control piping are factory-assem- —, 

bled as far as possible. $ 


A comprehensive, instructive 
manval to help you select and 


Amrrican-Standard ook ae haf 


HEATING your wholesaler for your 
copy. Form No. 220. 


ee, — Sewing home and industy ~ > +r 


AMERICAN-STANDARD * AMERICAN BLOWER + CHURCH SEATS & WALL TILE * DETROIT CONTROLS + KEWANEE BOILERS + ROSS EXCHANGERS 
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INC., Mr. Knowles, formerly vice president and general Indianapolis he succeeds 7’. H. ANDERSON, who has 
superintendent, has been with the company for 27 years _ resigned. 

and succeeds WALTER S. WAINWRIGHT, who has re- 
tired. HAROLD A, CARTIER, formerly secretary, has 


heen appointed vice president of the organization. 


For WILLIAM WALLACE CO.--EARL FUSON is the 
assistant manager of the Dallas, Texas, office of the Metal- 
bestos Div. C. FE. BLOME, manager, also will be in charge 

JACKSON KEMPER has been elected vice president of — of the national training and promotion program. 
the H. K. PORTER CO., INC, He will continue in his 
present capacity as general manager of the Watson-Still 


man Fittings Div. in Roselle, NJ. For FARR CO.—DONALD S. HARWORTH is South- 


ern Div. sales manager with headquarters in Nashville. 
Tenn. 


IN THE TERRITORIES ... 
For RIC-WIL CO. and WARREN WEBSTER & CO. For CYCLOTHERM CORP... Div. of U.S. Radiator Corp. 


Changes in representation in New York City and the im- A new Chicago office for sales in that area. JOF 
mediate area, The Ric-Wil Co. has moved into a new DAVID is head of the new office and chief consultant. 
office at 215 KE. 37th St. JOHN F. HANBURY, former — The new offices are located at 131 Dearborn St. 

New York district representative for Webster and Ric-Wil 

now is manager of the new Ric-Wil office, with CARL C 

VENCKE as assistant manager. Warren Webster and For MINE SAFETY APPLIANCES CO. New head 


Co. will continue its office at 95 Madison Ave. with quarters and warehouse facilities in Kansas City. Mo. to 


KENNETH C. STEENECK as the new district represent- serve a new nine-state sales district. C. H. MEHAFFEY 
is sales manager of the district covering Kansas, Missouri, 
lowa. Minnesota. Wyoming. eastern Montana and North 
and South Dakota. 


ative. 


For REVERE COPPER AND BRASS, INC.—-OSCAR 
EF. PETERSON is the new district manager of the Indian- 
apolis district sales office of the company’s Dallas Div. For RELIANCE ELECTRIC & ENGINEERING CO. 


in Chicago. Mr. Peterson had been with the sales depart- {NDREW C. PERRIN is west coast district sales manager 
ment in the Chicago office for the past several years. In with headquarters in San Francisco. KEITH EF. CARTER, 


DOLE 9co-(*ols . . 


Economical, Efficient Comfort Cooling 


DOLE Ice-Cels are ideal for comfort cooling of audi- 
toriums, theatres, lodge halls, cafeterias, churches, mor- 
tuaries, offices and stores where peak loads are of short 
duration—a few hours a day. Because charging can be 
done in off-use hours, a smaller, less costly condensing 
unit can be employed thereby saving in original invest- 
ment and in operating power costs. 

DOLE Ice-Cels are available in three capacities for 


P oo . . : . : DOLE Ice-Cel 
all types of comfort cooling installations. pen I ig 


theatre. Ice- 
Cels and com- 
pressor in 


Ask for Catalog F-2. basement out 
. of th: way. 


DOLE REFRIGERATING CO. 


5910 N. PULASKI RD., CHICAGO 30, ILL. 
103 Park Ave., New York 17 


In Canada: Dole Refrigerating Products Limited, 44 Elgin Street, 
Brantford, Ontario 
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In the year 2000...this 
eManitrol aii-stect heat ex- 


changer could sts// be operating 


= 
= 
—_ 
—= 
2 
a 


Here’s remarkable proof of Janitrol’s unmatched durability 
...No other equipment is backed by this calculated performance. 


After twelve years service, a Janitrol Steel 
Unit Heater was removed from a New 
Jersey delicatessen store and tested by 
one of the country’s leading research 
institutes. By exacting, microscopic ex- 
amination and measurement it was found 
that weight loss due to pitting and cor- 
rosion of the steel heat exchangers was 
less than standard mill rolling tolerances 
allowed for this steel. 


While this unit used manufactured gas 
with a sulphur content averaging 10.5 
grains, the maximum pit penetration rate 


SURFACE COMBUSTION CORPORATION 


varied from 0.04 to 1 mil per year indi- 
cating 48 years of life expectancy. 


Therefore, heat exchangers of this 
Janitrol design, installed under similar 
circumstances could be expected to last 
beyond the year 2000. 


It must be remembered that no other gas- 
fired unit heater has the unique Janitrol 
design of heat exchanger and burner com- 
bination principle that minimizes the 
possibility of corrosion and burn-outs... 
maintains even metal temperatures from 


the bottom to top of the heat exchangers. 


So, these results cannot be obtained 
from ordinary “fire-box’’ design equip- 
ment with its problems of varied metal 
stresses and strains. 


DURABILITY DEPENDS ON DESIGN NOT 
METAL THICKNESS ALONE! 


Here then, is further evidence of Janitrol 
Complaint-Free Engineering, a result of 
tireless effort in research and develop- 
ment to provide better performance with 
lower maintenance costs. 


THIS LITERATURE CAN BE 
HELPFUL IN MANY WAYS 


The Commercial and Industrial Heating Guide, A.LA. File 30, 

gives complete data on the application of gas-fired unit 

heaters to meet a wide variety of heating problems. 

“Businessman's Blue Book of Better Heating” illustrates actual 

unit heater installations in many different types of buildings 
you'll find both, useful reference material 


“The Janitro| Space-moker’ booklet gives details on the remark- 
able life-tests and describes the new Janitrol Horizontal Gas 
Unit for commercial and residential installations 


WRITE FOR YOUR COPIES TODAY 


TOLEDO, OHIO 
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DURIRON ACIDPROOF 
DRAIN PIPE AND FITTINGS 


Duriron is a high silicon iron alloy 
highly resistant to most commercial acids 
at practically all temperatures and con- 
centrations. It is not a coating—the 
entire thickness of the pipe wall is resist- 
ant to abrasion and erosion as well as to 
corrosion. 

The labor cost of installing Duriron is 
the same as with ordinary cast iron soil 
pipe. Normally the initial cost is the final 
cost since Duriron will generally outlast 
the building in which it is installed. 








SOME OF THE MORE THAN 60 STANDARD DURIRON FITTINGS 


A ee 


Quarter bends * F Single « ed double 


Laboratory 
sinks and test tees 








AVAILABLE FROM STOCK IN PRINCIPAL CITIES 
Write for Bulletin PF/1 


THE DURIRON COMPANY, Inc. 
402 North Findlay Street 
DAYTON, OHIO 


| sales engineer in Pittsburgh, has been transferred to the 


Chicago office to take over Mr. Perrin’s former sales engi- 
neering duties. J. EDWARD HOUSE, JR. replaces Mr. 


Carter in Pittsburgh. 


For MCQUAY INC. L. K. ALTMAN of Atlanta, Ga. 
and O. D. ALTMAN of North Miami, Fla. are the new 
refrigeration products sales representatives in the south- 


eastern territory 


For PYLE-NATIONAL CO. THE INDUSTRIAL 
LOLIPMENT CO. is sales representative of the Multi-Vent 
Low Velocity Air Diffusion Panels Div. The territory con 
sists of Kansas and the western half of Missouri. 


For DRYOMATIC. CORP. Appointme nt of a New 
York State factory representative and three new dis- 
tributors to serve the New York metropolitan area and 
outlying districts. CLIFFORD dA. HANNER is serving 
as special factory representative in the New York metro- 
politan area. Distributors for New York City, Westchester 
County, nearby Connecticut and New Jersey, are JOSEPH 
S. KERN, JR. & ASSOC., EQUIPMENT ENGINEERS. 
Sales to industrial firms in Brooklyn and Queens are being 
handled by EASTERN AIR CONDITIONING CO., Long 
Island City. Distributors on Long Island are //. KLEIN 
& SONS of Mineola. 


For PITTSBURGH LECTRODRYER CORP. HART- 
ZELL C. MILLS is Minnesota representative with head- 


quarters in St. Paul. 


For DETROIT CONTROLS CORP. D. J. GOTT is 
manager of the newly created western regional office in 
Los Angeles. Mr. Gott’s previous post as representative in 
the San Francisco area will be filled by E. C. WARD, 
lermerly of the Detroit sales office. 


For CRANE CO. Three personnel changes in the 
company’s branches. Transferred are: HAROLD U. 
CROPSEY from Rockford, Ll. to the assistant managership 
of the San Antonio branch; GEORGE M. ANDERSON 
from Aurora, to the managership of the Rockford branch; 
HENRY M. WHITE from San Antonio to the assistant 


managership of the Denver branch. 


For SERVEL, INC. Iwo new regional managers. 
BERT COLE, former Phileo and Crosley sales executive, 
is manager of the Eastern region with headquarters in 
New York City. WILLIAM K. GRUBE, former manager 
of Servel’s Chicago operations, is manager of the Mid- 
western region with headquarters in Chicago... Mr. Cole 
succeeds GORDON J. MALONE, who recently was named 
manager of home freezer sales. Mr. Grube succeeds PAU] 
R. KENNEDY, who has been placed in charge of the 
company’s contacts with public utilities throughout the 


Southwest. 
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AIR CONDITIONING PUMPS 


for These are outstanding pumps, high in favor with 


EVAPORATOR 
COOLING 
TOWERS 
a 
AIR 
CONDITIONING 


requires 


air conditioning contractors and manufacturers 
of air conditioning equipment. Mechanical seal 
no packing or maintenance. Disas 
sembly without disturbing pipe connections or 
hold down bolts. 


@ Low cosT @ LONG LIVED 


UNITS @ SMOOTH, QUIET @ MECHANICAL -SEAL 
* @ DEPENDABLE @ DISASSEMBLY is 


also for 
GENERAL 
SERVICE 


Capacities up to 
150 G. P.H., Heads 
to 100 Ft. 


CASINGS vertically split. Casing 
wearing ring standard 


MECHANICAL SEAL—standard, 
located in packing cover. 


IMPELLER — balanced, enclosed 
type, high grade bronze 


MOTOR—NEMA specs., stainless 
steel shaft on JMC — for all cir- 
cuits and various enclosures 


BALL BEARINGS on JMC, 


built into motor 


QUICK, SIMPLE 
@ CARRIED IN STOCK 


Aurora Type 
JMC Pump — 
Close-Coupled 


OTHER AURORA 
AIR CONDITIONING UNITS 


We are also in a position to supply 
various sizes of air conditioning 
pumps in V-Belt drive, and flexible 
coupling drive. Our large size type 
G.M.C. Close-Coupled Pumps can be 
furnished up to 800 G.P.M. and 
heads to 200 ft. 


ALSO — 
AURORA SPLIT CASE 
CENTRIFUGAL PUMPS 


—single and two stage for water 
supply, handling condenser circulating 
water, brine circulation, booster serv- 
ice and many other duties. 


Complete Information 
on Request 


DISTRIBUTORS IN PRINCIPAL CITIES 


PUMP COMPANY 


SUBSIDIARY OF THE NEW YORK AIR BRAKE CO, 


80 Loucks Street 


Aurora, Illinois 
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Replace Your “Floor-Hog”... 


HERE’S A DEPENDABLE, continuous water heating unit 
you can install in a fraction of the space required by 
storage tanks of equal capacity. The largest of 20 
GENERAL Instantaneous Heaters available meas- 
ures only 21” x 84”... and delivers 300 g.p.m. of 
piping hot water! You can even install them over- 
head, completely out of the way. 


They cost less, too . . . less to buy, install, and 
maintain. Just tap a General Instantaneous Heater 
into existing live or exhaust steam lines . . . no exca- 
vating, no complicated piping. Seamless copper tube, 
and bronze head and tube plate construction assure 
years and years of rust-free performance ... a 
GENERAL Instantaneous will out-live all other 
water heating systems! 

Whether you intend replacing your old water heat- 
ing system, or expanding it, investigate all the advan- 
tages of GENERAL Instantaneous Heaters. Write, 
wire, or call for complete details. General Fittings 
Co., Dept. A, 123 Georgia Ave., Providence 5, R. I. 


INSTANTANEOUS WATER HEATERS 









MBETINGS & CONVENTIONS 









| SECOND ANNUAL INDUSTRIAL VENTILATION , 
wy CONFERENCE — February 16 to 19, Kellogg Center, 
Michigan State College, East Lansing. Sponsored by the 
from School of Engineering and the Division of Industrial 






Health, Michigan Department of Health. Class room 
HERMAN nelson sessions, talks and demonstrations on practical applica- 
tion of exhaust systems for the control of industrial con- 


taminants are scheduled. 


























Vertical shaft 
propeller-fan 
type unit heater-— 
especially suited to 


NEW YORK SECTION OF THE INSTRUMENT SO.- 
CIETY OF AMERICA Sixth annual regional meeting. 
February 18, Hotel Statler, New York. Technical program 










buildings with bigh consists of sessions cove ring process instrumentation, pow- 
ceilings —up to 50 er plant instrumentation and biological instrumentation. 


Jeet. 














NATIONAL ASSOCIATION OF CORROSION ENGI- 
VEERS, 1061 M & M Bldg., Houston 2. — Conference 
and exhibition, March 16 to 20, Sherman Hotel, Chicago. 
Titles of six papers to he given are: “Use of All-Plastic 






Horizontal 
shaft propeller- 
fan type unit 
heater —the most 
generally useful 
ofall space 


heaters. 





Equipment and Piping in Technical Corrosion Protection ;” 





“Corrosion by Acids at High Temperatures;” “Metallurgy 






of Corrosion;” “Statistical Analysis of Corrosion Data;” 
“Corrosion Study in a Salt Plant;” “The Behavior of Ti- 
tanium in Sulfurie and Hydrochloric Acids.” . 







KIGHTH OREGON STATE AIR CONDITIONING 
CONFERENCE March 18-20, sponsored by the Oregon 
Chapter, ASHVE. The meeting is to be held in conjune- 
Fy tion with the 1953 Northwest Heating and Air Condition- 


ing Exposition at the Lincoln High School, Sixteenth and 
; which relates field tests and experience in selection of 


S.W. Salmon Streets, Portland. Chairman is Ed Lokey, 

| protective coatings for 41 miles of 8-in. schedule 30 pipe. 
a CONFERENCE ON FLUID MECHANICS Third 
midwestern conference, March 23-25, University of Minne- 






Centrifugal-fan 
type unit heat- 
er — for effi- 
cient heating 
and ventilat- 
ing of large in- 
dustrial spaces. 


PROTECTIVE COATINGS SYMPOSIUM, to be held 






during National Association of Corrosion Engineers Chi- 





cago conference, March 20 One of the five papers to be 
presented at this session is, “Field Tests of Exterior Coat- 
ings for a Pipeline Conveying Fuel Oil Heated to 200 
Degrees FZ’ by FE. R. Stauffacher and B. R. Davidson, 


De Luxe unit 
heater—an at- 
tractive, quiet 
operating unit 
designed for 
stores, offices, 
churches, ete. 





10304 N.E. Sandy. Portland 20. 
sota, Minneapolis. The subject matter will cover all 
features of theoretical and applied fluid mechanics. 


Write for detailed inforina- 


tien about any type Herman 
emmy VEW JERSEY SOCIETY OF PROFESSIONAL ENGI- 
VEERS, INC., 86 E. State St., Trenton 29th annual con- 
vention and exhibition, April 17-18, Hotel Essex House, . 
Newark. 








i stteanail Ai Ditser OIL-HEAT INSTITUTE OF AMERICA, INC., 6 Fast 


COMPANY, INE 9th St.. New York 16 Ist annual convention, April 
215 Central Avenue, Louisville 8, Ky. 20-21, Edgewater Beach Hotel, Chicago. 
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tion. The De Luxe Unit Heater cabinet 
contains modern styling obtained 
through superior designing. The ab- 
sence of projecting parts and its 


¥ the church shown above, 30 
Herman Nelson De Luxe Unit 


Heaters maintain comfortable tem- 


neELSON 


peratures for all services. These 
versatile units are equally effective 
for heating stores, offices, markets, 
isplay rooms and similar buildings 
where compact, attractive, quiet- 
Operating heating units are needed. 


There are eight models of these 
unit heaters available for floor, wall, 
ceiling or recessed installation. All 


rounded ends contribute to its grace 
ful appearance. The unit is finished in 
satin-smooth, tan, baked enamel so 
that it setting in any 
application. 


Herman Nelson Unit Heaters are 
ahead of the field because constant 
engineering development and re- 
search plus functional design have 


enhances the 


earned this position—the result of 45 
years of experience in the production 
of heating and ventilation equipment. 


models have an improved ‘‘combina- 
tion type” heating element suitable 
for either steam or hot water opera- 


ALUMINUM CENTRIFUGAL FAN WHEELS hove slow 
tip speeds for quieter operation 

ADJUSTABLE PULLEY permits varying performance to 
meet exact requirements of job 

CONTINUOUS, NON-FERROUS FINS are formed with 
extra wide flange to provide efficient contact between 
expanded tubes and fins. 


LOOP in each tube of heating element absorbs difference 
in expansion and contraction between individual tubes. 


PATENTED, EXTRA HEAVY, RED BRASS STAY TUBE 
maintains proper relationship between headers without 
increasing strain on loops and allows entrained moisture 
to drain directly from supply to return header. 


ENTIRE TUBE AND LOOP is fabricated »f ed brass 
with no connecting joint to weaken construction. 


Priiencntiini Ai 


COMPANY, INC. 


= 
bal 
F 

K. 
A 


ilter 


215 Central Avenue, Louisville 8, Ky. 
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ann, WEKSLER Instruments always | 
, tind to three tests: accuracy, ere: 


v4 Hs % 


tous 4 
Be sa oust us on your special needs ond 
~ prol en ‘For full information, phonies fer tees 


#125 for Industrial Thermometers cS eae 
fs 
a i Reg Pes s 


~ 


WEKSLER 
THERMOMETER CORPORATION 


Martinique Bidg 


49 West 32nd Street ° MM -¥. 


New York 1, 


196 


AMERICAN ASSOCIATION OF SPECTROGRAPH. 
ERS, symposium on “Emission Spectroscopic Determina- 
tion of Metals in Non-Metallic Samples,” May 1, Chicago 

- Chairman is J. P. Pagliassotti, Standard Oil Co., Box 
431, Whiting, Ind. 


| HEATING, PIPING AND AIR CONDITIONING CON. 
| TRACTORS NATIONAL ASSOCIATION — 64th annual 
| convention, May 13-16, Edgewater Beach Hotel, Chicago. 
| Secretary, Joseph C. Fitts, 1250 Avenue of the Americas, 
| New York 20. 


AIR POLLUTION CONTROL ASSOCIATION, 4400 
| Fifth Ave., Mellon Institute Building, Pittsburgh — An- 
| nual meeting, May 25 to 28, Lord Baltimore, Baltimore. 


| 
| 


NATIONAL DISTRICT HEATING ASSOCIATION, 827 
N. Euclid Ave., Pittsburgh 6. — 44th annual meeting, 
June 9 to 12, Lookout Mountain Hotel, Chattanooga, Tenn. 





MODERNIZATION, 
SHOW, Madison 
Sponsored by the 


| FOURTH NATIONAL STORE 

| BUILDING AND MAINTENANCE 

| Square Garden, New York, June 9-12 
Store Modernization Institute, it will cover physical prop- 
erties and operation of retail stores including warehous- 
ing and distribution. 


AMERICAN WELDING SOCIETY, 33 W. 39th St. 
New York 18. — National Spring Technical Meeting, 
| June 16 to 19, 1953, Shamrock Hotel, Houston. In- 
| cludes a four-day Welding and Allied Industry Exposition 
in the Shamrock Hall of Exhibits. 


AMERICAN SOCIETY OF HEATING AND VENTI 
LATING ENGINEERS, 62 Worth St., New York 13 


June 29, 30. July 1, Denver. Colo. 


Semi-annual meeting, 


OF AMERICA, 921 Ridge 


National Instrument Exhibit, 


INSTRUMENT SOCIETY 
Ave., Pittsburgh 12 — Eighth 
September 21-25, Sherman Hotel, Chicago. 


INTERNATIONAL CHURCHMANS EXPOSITION, 19 
S. LaSalle St., Chicago 3 — Second annual exposition, Or 
tober 6-9, Chicago Coliseum. Hall of Church Designs and 
International Church Buildings Forum will be featured. 





| SOUTH CENTRAL REGION, NATIONAL ASSOCIA 

TION OF CORROSION ENGINEERS, 1061 M & M Bldg.. 
| Houston 2 October 7-9, Mayo Hotel, Tulsa. This re 
| gion consists of the states of Colorado, Kansas, Oklahoma, 
| Arkansas, Louisiana, Texas and New Mexico. 


ALL-INDUSTRY REFRIGERATION AND 
EXPOSITION 1346 Connecticut 
November 9-12. Cleve. 


| EIGHTH 
AIR CONDITIONING 
| Ave., N.W., Washington 6, D.C. 


| land Public Auditorium, Cleveland. 
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COMPLETE LINES OF WALSEAL VALVES AND FITTINGS 


WALSEAL is a smooth-bore, bronze valve or pipe 
fitting having a factory-inserted ring of silver 
brazing alloy in the outlet or outlets. The brazed 
joint that results when a Walseal product is in- 
stalled is leakproof, vibration-proof, and corrosion 
resistant. The alloy fillet that appears upon com- 
pletion of the joint is visual assurance of full pene- 
tration of alloy. This improved method of joining 
brass, copper, or copper-nickel pipe or tube is 
another Walworth contribution to the progress of 
the valve and fittings industries. 

In addition to its complete line of Walseal prod- 
ucts, the Walworth Company manufactures com- 
plete lines of valves, fittings, unions, 4nd flanges 
in a wide range of sizes ane temperature-pressure 
ratings. The company also makes three lines of pipe 
wrenches, the Genuine Stillson, Walco, and Par- 
melee. Walworth products total approximately 
50,000 items and are sold through distributors or 
agents in all parts of the world. 


Ste oun 
| CATALOG Im 
\ SWEET 





WALD EAL 


The sectioned Walseal tee illustrated, shows: (a) the fillet of alloy that 
appears upon completion of the Walseal joint. This fillet is your visual 
assurance of complete penetration. (b) the factory-ins ted ring of silver 
brazing alloy. (c) sectioned view of the completed Walseal joint showing 
penetration of alloy both ways from the insert. Walseal joints can be made 
only with Walseal valves or fittings. For further details regarding Walseal 


products, ask for Circular 84 


WALWORTH 


Manufacturers since 1842 


valves ... fittings ... pipe wrenches 


60 East 42nd Street, New York 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 








Throw away your snips! 
Switch to Black & Decker 
Electric PORTO-SHEARS 

for faster, easier, 
more accurate cutting! 


é 


_— 
<<. 6. 


+ 


FAST, POWERFUL SHEARING AC- 
TION: Black & Decker power 
speeds jobs formerly done by 
hand snipping, does jobs im- 
possible with hond snips. Mus- 
cular strain is a thing of the past! 


steel, 
stain- 


CUTS MANY MATERIALS: 
galvanized iron, Monel, 
less, copper, aluminum, lead, 
and other non-ferrous metals. 
Adaptable to thin sheets of 
lami d wood er sheet plas- 


CUTTING OPERATION ALWAYS 
VISIBLE: Follow straight lines, 
irregular patterns and curves 
down to small radius easily with 
Porto-Sheers. Visible operation 
keeps rejects to a ini 





ties. 


( nce you've used a BAD Electric Porto-Shear, you'll never want 
to go back to slow, tedious hand snips. BAD Porto-Shears cut 


sheet metal too tough for snips! They speed up jobs where snips 


are slow save time and cut costs on hundreds of jobs 


eliminate muscular strain, Like all B&D tools, Porto-Shears are 


Iwo models, in 
Black 


other 


made with husky housings, top-quality parts. 


capacities for 16-gage and 12-gage steel. See your nearby 
and 


BLACK 


these 
THI 


CO., 640 Pennsylvania Ave., Towson 4, Md 


& Decker Distributor for demonstrations of 
famous B&D Tools. 


& DECKER MFG 


Write for free catalog to 


*Trade Mark Reg. U. $, Pat Off. 
LEADING DISTRIBUTORS EVERYWHERE SELL 


(I) Black Decker 


portasie ecectrric TOOLS 


DRILLS SANDERS BENCH GRINDERS HAMMERS 


YEW BOOKS & REPORTS 


Hydraulics Conference Proceedings 

Technical papers presented at the eighth annual meet- 
ing of the National Conference on Industrial Hydraulics 
have been published as the Proceedings of the Conference. 
A registration list and lists of officers and committees 
are included, as well as illustrations and texts of the 
papers presented September 4 and 5, 1952, in Chicago. 





Papers are grouped according to the session at which 
they were given. These were, General, Automotive, In- 
strumentation, Pumps, Machine Tools, Aircraft, Hydro 
Power, Hydraulic Presses, Tractive Equipment and Ma- 
terial Handling, and Accessories. 

The conference is sponsored each year by the Graduate 
School of Illinois Institute of Technology and by the 
Armour Research Foundation of the Institute, both located 
at 35 W. 33rd St., Chicago 106. 


Velocity and Corrosion 

Effects of Velocity on Corrosion by Water is an &-page 
general review of 56 technical articles and some unpub- 
lished data with emphasis on iron, zinc, copper and their 
alloys. Where nickel alloyed irons, stainless steels or 
cupro-nickel behave more beneficially, the comparison is 
presented. It points out that velocity by itself has little 
inherent effect on corrosion but does have a decisive ef- 
fect on many factors that control corrosion rates. The 
author, H. R. Copson, points out that generally corrosion 
increases with velocity, but the effect may be just the 
VMotion may sometimes eliminate and sometimes 
attack. It may have a marked effect on 
At high velocities mechanical damage 
and cavitation 


opposite, 
cause local 
galvanic couples. 
attack by corrosion 


accelerates erosion 


erosion, 
The article is published by The International Nickel 
Co., Inc... Dept. EZ. 67 Wall St.. New York 5. 


Roof Ventilator Tests 

The National 
and the Propeller Fan Manufacturers’ 
announced the adoption of test procedures for power roof- 
ventilators having either centrifugal or axial type wheels. 


The object of such tests is to obtain performance for pub 


Association of Fan Manufacturers, Inc.. 


Association have 


lished data and for general application. The test proced 
dures are outlined in NAFM Bulletin No. 110, The 
Standard Test Code for Centrifugal and Axial Fans, and 


NAEM Bulletin No. 113. Laboratory Standards. 


Electric Motor Control 

Latest descriptions of the design, construction and ap- 
plication of controllers are included in the new third 
edition of Control of Electric Motors by Paisley B. 
Harwood, vice president in charge of engineering 
Cutler-Hammer. Inc.. in Milwaukee. 

In revising his book, Mr. Harwood has kept in mind 
the increasing fields 
His book Is directed not only to professional and con 


sulting engineers, but to motor and machine tool builders 


with 


use of electric motors in various 


and maintenance men in such industries as rubber. tex 


tiles, paper, printing and steel. 


Heating, Piping & Air Conditioning, February 1953 











Recently, Zallea was given the 
assignment of developing a group 
of 48-inch expansion joints for 
flight propulsion test facilities on 
a Classified defense project. The 
rigid technical specifications of 
this advanced application required 
“tailor-made” units for the job, 
so Zallea engineers analyzed the 
problem and designed the unusual- 
looking joint pictured above... 
the first of its kind. Actually, it is 
a Balanced Pressure, Universal 
joint, 
originally Zallea 
engineers in 1945, operating at 


Self-equalizing expansion 


developed by 


165 psi and incorporating internal 


stainless steel turning vanes to 
provide a smooth flow of gases 
through the right angle bend. The 
unit absorbs 3” axial and 1.27” 
lateral movements through a tem- 
perature range from —100° F. to 
+650° F. No anchors are required 
since this arrangement neutralizes 
end thrust developed by inter- 
nal pressures. 

This example is representative of 
our ability to cope with the most 
difficult expansion joint problems. 
It is our business to specialize in 
the design and manufacture of one 
product only—expansion joints— 
and over the years we have learned 


For detailed information on 


Zallea Expansion Joints and services 


write today for a free copy of Bulletin 351. 
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how to solve the “tough ones” 
effectively and quickly. 


Zallea Expansion Joints are avail- 
able in diameters from 4 inches to 
30 feet.. 
sub-zero to 1600° F.... for pres- 


.for temperatures from 


sures from vacuum to 300 psi in 
standard designs, and up to 2,000 
psi in special designs. 


The next time you are faced with 
an expansion problem, get in 
touch with us. We will be glad to 
survey your situation and recom- 
mend the most practical and eco- 
nomical solution. Zallea Brothers, 
816 Wilmington 


99, Delaware. 


Locust Street, 


ANSION JOINTS 


EXPANSION JOINT 


. 





7,000 fasteners set in concrete in 3,500 minutes 
Saved $15,000 on 50,000 fastenings into steel 


Fastener cost reduced from $2.53 to 24 cents 


Cut fastening time from 9 minutes to 58 seconds 


Lowered fastening cost 87%; reduced time 90% 


Split-second fastening into steel or concrete 


with super-speed 


Always use Tru-Set Fasteners 
Exclusive Red-Tip Pilot guides 


them straight to the work, 
with highest efficiency in 
performance. Four types in III 


56 sizes for split-second fas- 
tening into steel or concrete. 


ames of these RAMSET users and others 
in your locality available on request. 


200 


amset Johmaster 


Just as thousands of users have been saving for six 
years, you can slash cost and time of fastening into 
steel or concrete with RAMSET SYSTEM, pioneer 
in powder-actuated 

fastening. 


Let us prove, on your 

own work, how the ten 

big features of the new 

RAMSET JOBMASTER 

add up to new speed, 

new economy, new ease, new 
utility. See the lightning-fast 
action—one-hand operation— 
accuracy of positioning—straight, 
firm penetration which only 
the JOBMASTER gives you. 


Ask your dealer to do a sample 
job for you, and prove the dollars- 
and-cents value of doing every 
fastening job with RAMSET. 


Ramset Fasteners, wc. 


Ramset Division, Olin Industries, Inc. 
12117 BEREA ROAD » CLEVELAND 11, OHIO 
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Arranged entirely by motor types, the new edition now 
includes material on automatic regulating systems, and 
new data for calculating accelerating and decelerating 
time of a mechanical system. The discussions of d-c and 
a-c motors cover the operation and characteristics of each 
motor, the methods used to control it, and the design of 
the various types of control for that particular motor, 
Sections on pilot devices and accessories, wiring diagrams 
and construction details also are given. 

Published by John Wiley & Sons, 440 Fourth Ave., New 
York 16, it contains 538 pages and is priced at $7.50. 

The National Association of Fan Manufacturers is lo- 
cated at 2159 Guardian Bldg., Detroit 26. 


Housing Research 

A Survey of Housing Research, comprising a summary 
of recent and current housing research and facilities for 
conducting such research throughout the United States has 
been issued by the Division of Housing Research, Housing 
and Home Finance Agency. The survey was made by the 
Building Research Advisory Board of the National Acad- 
emy of Sciences under a research contract with the HHFA 
to ascertain what research is being done in the housing 
field, where it is being conducted and what facilities are 
available for further studies. Questionnaires were mailed 
to 6561 


sociations 


foundations, trade as- 


and commercial 


educational institutions, 


and professional societies, 
laboratories. 

Technical problems covered are building materials, 
structures, mechanical equipment and construction meth- 
ods. Non-technical subjects include urban studies, general 
economic and social data, finance, housing regulations and 
the housing market. 


The 723 page volume is available from the Government 


) 
Printing Office, Superintendent of Documents, Washington 
25, D.C., at $3.00 a copy. 


Earth Heat Pump Research 


Earth Heat Pump Research. Part II is the third prog- 
ress report on research with an earth heat pump system 
installed in the mechanical engineering laboratory of the 
University of Kentucky in Lexington. This latest report 
gives an account of the performance of an earth heat 
pump operating intermittently on the cooling cycle from 
July 1, 1950 to October 3, 1950. 

Descriptions of the tests, sample calculations and a 
discussion of monthly results in graph form are included. 

Authors of the series of progress reports are Estel B. 
Penrod, professor and head of the department of mechan- 
and Raymond C, Thornton, research 


ical engineering, 


engineer. 


Thermodynamic Properties of Nitrogen 


The engineering design of plants to separate nitrogen 
from natural gas requires accurate data on the thermody- 
namic properties of nitrogen over a wide range of con- 
ditions. To provide charts to the natural gas industry. 
researchers at the Institute of Gas Technology, affiliated 
with Illinois Institute of Technology, have recalculated 
the usual thermodynamic properties of nitrogen on the 
basis of more recent fundamental data from the published 
literature. 

Thermodynamic Properties of Nitrogen by O._ T. 


Bloomer and K. N. Rao, IGT Research Bulletin No. 18. 
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This NEW METHOD 
DRIES AIR 


PRECISELY AS YOU WANT IT 


NIAGARA CONTROLLED HUMIDITY 
AIR CONDITIONING 


This method removes moisture from air by contact 
with a liquid in a small spray chamber. The liquid 
spray contact temperature and the absorbent concen- 
tration, factors that are easily and positively controlled, 
determine exactly the amount of moisture remaining 
in the leaving air. Heating or cooling is done as a 


separate function. 


The Niagara's Controlled Humidity Method using 
HYGROL moisture-absorbent liquid is 


Best and most effective because ... it removes moisture as a 
separate function from cooling or heating and so gives a 
precise result constantly and always. Niagara machines using 
liquid contact means of drying air have given over 20 years 
of service. 

Most reliable because ... the absorbent is continuously recon 
centrated automatically. No moisture-sensitive instruments are 


required to control your conditions. 


Most flexible because ... you can obtain any condition at will 
and hold it as long as you wish in either continuous produc- 
tion, testing or storage. 


Easiest to take care of because ... the apparatus is simple, 
parts are accessible, controls are trustworthy. 


Most compact, taking less space for installation. 


Inexpensive to operate because ... no re-heat is needed to 
obtain the relative humidity you wish in normal temperature 
ranges and frequently no refrigeration is used to remove 
moisture, 


tb e...no solids, salts or solutions of solids 





Thea cl 
are used and there are no corrosive or reactive substances. 


For complete information write 


NIAGARA BLOWER COMPANY 


Over 35 Years of Service in Industrial Air Engineering 


Dept. HP, 405 Lexington Ave New York 17, N. Y. 


Sales Engineers in Principal Cities of U. 8. and Canada 





| * aay eee 


check temperature 
of steam traps— 
motors—bearings 


... quickly and accurately 

with the Alnor Pyrocon, the portable contact 
pyrometer for taking surface temperatures. 
This handy, portable instrument can be your 
most useful maintenance and installation tool 
... it provides accurate temperature readings 
instantly of any surface (metallic or non- 
metallic), flat, curved, stationary or revolving. 


it’s a well-balanced instrument mounted 

in a sturdy case for protection against the 
usual hazards of on-the-job service. Jeweled 
movement is also heavy-duty, shock- 
resistant type that will withstand hard and 
continuous use... performing with 
laboratory accuracy. 


A wide selection of thermocouples and 
extension arms assures its adaptation to your 
needs. Eight standard F. scale ranges are 
available up to 1200°F. Send for complete 
details contained in Bulletin 4257. 

IMlinois Testing Laboratories, Inc., Rm. 513, 
420 N. LaSalle St., Chicago 10, Ill. 


PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 





presents the properties in tabular form and as charts of 
enthalpy vs. entropy, and of compressibility factor as a 
function of temperature and pressure. The range of the 
320.1 deg 


F to superheated vapor at 500 deg F, and pressures from 


tables and charts is from saturated liquid at 


10 to 1500 psia, Properties tabulated are specific volume. 
enthalpy, entropy and the fugacity-to-pressure ratio. For 
the superheated vapor region, calculations were based on 
zero-pressure specific heat data and a new equation of 
state. 

As a supplement to the bulletin. the Mollier Chart for 
Vitrogen and Compressibility Chart for Nitrogen have 
been reproduced full scale on heavy paper, 22 in. by 34 
in. They are issued as a set only and are sold separately 


from the bulletin. 


The bulletin is available from the Institute of Gas 
Technology. Technology Center. Chicago 16 at $3.50 a 


copy ° 


Electrical Reference 

The second edition of Lincoln's /ndustrial-Commercial 
Klectrical Reference has recently been published. A com 
prehensive source of information for industrial users of 
electricity, the second edition again is sponsored by the 


original 115 electrical manufacturers. 


The book contains valuable information such as pictures. 
dimensions and properties of standard equipment, data on 
methods of installing equipment, data on sizes, weights. 
dimensions and capacities of all kinds of equipment. and 
so on. Specific subjects covered are: electrified indus 
try, electrical fundamentals. industrial wiring systems, 
switchboards and substations, panelboards, electrical con 
trol, electrical protective equipment. motors and generators, 
capacitors, industrial lamps and lighting, industrial electric 
heating. electric furnaces. electric welding, signal and com- 
munication systems. transformers, primary and storage 
batteries, electronic equipment. measuring instruments. 
electrical surveys. electroplating and electrolysis. electrical 
insulation, maintenance equipment, mechanical drives. and 
a general index, 1951 NEC index and a sponsor list 


Also included are 500 tables. 100 diagrams and more 


than 1400 illustrations. Complete data on aluminum con 


ductors and equipment ratings are given in addition to all 
pertinent) National Electrical Code Regulations and_ all 
appropriate NEMA and ASA standards. 

The author. FE. S. Lincoln. is a Fellow of the American 
Institute of Electrical Engineers and has been a consulting 
engineer for public utilities. industrial plants and electrical 


manufacturing plants for more than 30 years. 


Published by the Electrical Modernization Bureau. Ine.. 
110 Mamaroneck Ave.. White Plains, \.Y.. the 1700-page 


volume is priced at $25.00 a copy 


OTHER BOOKS AND REPORTS 
LITERATURE SURVEY OF THE THERMAL CON 
DUCTIVITY OF LIQUIDS 


lished by the College of Engineering, Louisiana State 


a bibliography. It is pub 


University and Agricultural and Mechanical College. 


Baton Rouge 3, and is priced at $1.00 a copy. 
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FOR YOUR CONVENIENCE [2-53] 


Heating, Piping & Air Conditioning 
6 N. Michigan Ave., Chicago 2, UI. 

Please ask the manufacturers to send me the publications 
mentioned under these reference numbers in Recent Trade 
Literature: 


(Circle cach HP AC 
101 102 103 104 107 109 «110 


114 115 «1160 «BET OTEK TID «120—=«A2 


127 128 129 131 132 #134 


Name 


Company 


Address 


Zone 


Adhesive Specifications 

HPAC 101-—A.1.A. File Folders Nos. 37-D-3 and 37-4 
contain the Index to Foster Specifications for surfacing 
thermal insulations. The company now plans to issue bi- 
weekly bulletins, to be included in the folder, containing 
information on adhesives, barriers and surface 
Each bulletin will include product uses, limita- 
tions and specifications. | Manufacturer: Benjamin Foster 


Co., 4635-37 W. Girard Ave., Philadelphia 31. | 


vapor 


coatings. 


Air Conditioner 
HPAC 102-——Booklet on “Multi-Zone” air 


contains complete description of all construction features 


conditioners 


oe 


+444 4 


+++ +++ ++4-+-+4- 


TT 
+} 
1} 
} 


“HERE'S WHY: 





steel body, steel 


Greater Strength—-All steel construction 
louvres and heavy gauge steel! face. Built to take punishment! 


a 
@ Neater Appearance 
© 
4 | 


Inconspicuous flush-wall installation 
Plain lattice pattern blends with any architectural design 
Stainless steel, bronze, aluminum, chromium or prime finish 
faces for painting to match any decorative scheme 


Easier Maintenance Flat surface cleans as easily as sur- 
rounding wall. Trouble-free working mechanism 


Other Features—Auer exclusive patented spring-lock louvre 


adjustment—-easy to operate, non-slipping, positive. Key- 


RECENT TRADE LITERATURE 





For your convenience in obtaining copies of 
these bulletins, sce coupon on this page. I} 
you write direct to the manufacturer, describe 
fully what you want, as the 
first in each item is for use only when sending 


number given 


requests to Heating. Piping & Air Conditioning 


and « cul-away photograph showing the interior of the unit. 
Various si7e¢s, dimen 
| Manufacturer: Baker 


South Windham 


A series of tables show ratings of 


sions. fan data and connection sizes 


1508 St.. 


Refrigeration Corp.. Kvans 


Maine. | 


induced Draft Fans 
HPAC 103 


fans, said to provide controlled draft for boilers and fur 


Catalog describes induced draft bifurcator 


naces. This product is a motor driven axial-flow fan in a 


divided housing. The motor is in an isolated chamber 


around which flue gases are by-passed. The catalog con 
tains illustrations, specifications and dimensions of the fans 
in 24 sizes for high pressure boilers delivering up to 60,000 
Ib of steam: per br and for low pressure boilers rated up to 
190.000 EDR. |Manufacturer: DeBothezat Fans Dis 

American Machine Metals. In Kast Moline, Ub | 


Boiler-Burner Unit 
HPAC 104 


Fourteen page, four-color catalog describ 


Aver Fig. K 
Steel Register 


Aver Fig. KP 
Pulley-Operated 
Register 


lock, pole or pulley operated types available. Also available for large registers 


with multiple units behind ¢ single 
with matching lattice pattern available in any size 


continuous face. Auer perforated grilles 


Aver Matching Perforated Grille 


Write for the “Auer Register Book’ showing sizes and 
types of the complete Auer line of registers and grilles. 


a THE AUER REGISTER co. 6600 CLEMENT AVE. + CLEVELAND 5S, OMIO 





REGISTERS. 
and GRILLES i 
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Conodian Distribvtor— Marchand Furnace Lid., Tilbury, Ont. 








NICHOLSON TRAPS 


SAVE CAR OF 
, COAL WEEKLY 


Following replacement of all steam traps, of various 
makes, with Nicholson units, an Eastern college re- 
ports ‘‘an average coal saving of 1 carload per week 
besides much better heat distribution.” Credit is giv- 
en the higher and more even temperatures which 
Nicholson traps effect. See why large industrial and 
institutional steam users are increasingly standardiz- 
ing on Nicholsons. 5 types; for heat, power, process; 
sizes 4," to 2"; pressures to 250 Ibs. 





Bulletin 
152 


198 Oregon Street, Wilkes-Barre, Pa. 


UEXNICHOLSONS (TY 


TRAPS - VALVES - FLOATS 











Architects, engineers and contractors 
choose ALLENCO 3 to 2 over next 
leading brand. Wide selection 

to meet every need. Easier to specify, 
estimate, install. 

Ready Reference in Sweet's 


Consulting Service from 25 offices 
A.1.A. file 29e2 on request 


Established 1887 


W. D. ALLEN MANUFACTURING CO. 


CHICAGO 6 «+ NEW YORK 7 





ing the company’s boiler-burner units in oil, gas or oil-gas 
combinations. <A detailed table shows ratings, data and 
dimensions. Cut-away drawings and line drawings are in- 
cluded. [Manufacturer: Kewanee-lron Fireman, Kewa- 
nee-Ross Corp., 101 Franklin St., Kewanee, [I]. | 


Btu Meter 

HPAC 105—-Instrumentation data sheet No. 10.19-1 
describes the operation and application of the company’s 
“Btu Meter” which is designed to simultaneously record 
differential temperature and flow of a liquid and provide 
direct readings of Btu’s. The instrumentation is applicable 
to heat exchanger testing. measurement of heat transfer in 
refrigerating and air conditioning installations and record 
ing of thermal data of processes in pilot plants. {Manu 
facturer: Minneapolis-Honeywell Regulator Co.. Brown 
Instruments Div.. Wayne and Windrim Aves., Station 64. 


Philadelphia 44. | 


Butterfly Valves 
HPAC 106—Bulletin 8503 describes pneumatic butterfly 
control valves designed to regulate the flow of air, gas. 


liquids or steam in conjunction with indicating, recording 


or non-indicating pneumatic controllers. The bulletin con- 
tains application data, specifications, dimensions and sizing 
data. {Manufacturer: Minneapolis-Honeywell Regulator 
Co.. Brown Instruments Div., Wayne and Windrim Aves., 


Station 64, Philadelphia 41. | 


Close Coupled Pump 

HPAC 107—Construction features of a supporting- 
adapter type, close coupled general purpose pump are de 
scribed in Bulletin 52B6083A. A table of dimensions is 
given and diagrammed are the packing or mechanical seal 
and alternate sealing arrangements available. | Manufac- 
turer: Allis-Chalmers Mfg. Co., 1171 S. 70th St.. Mil 


waukee 1.] 


Cut-Off Relay 

HPAC 108——Bulletin 8504 describes a relay designed 
for use in electric control circuits to shut down the process 
when a predetermined control point has been reached. The 
bulletin contains application and operational data, specifi 
cations and installation information. || Manufacturer: 
Minneapolis-Honeywell Regulator Co., Brown Instruments 
Div., Wayne and Windrim Aves., Station 64, Philadelphia 
1A. ] 


Deaerating Heater 

HPAC 109-—Bulletin WC-110 describes a packaged, 
deacrating, spray-type heater for small boiler plants. The 
heater is designed to reduce oxygen in the heated water to 
0.005 ml per liter, regardless of fluctuations in the load o1 
the amount of oxygen or other gases initially present in the 
feedwater. The vent condenser is of the internal type for 
maximum compactness. | Manufacturer: Graver Water 


Conditioning Co., 216 W. 14th St.. New York 11 


Dust Collection Equipment 

HPAC 110—A paper on “Operation, Application and 
Effectiveness of Dust Collection Equipment,” originally 
presented at the Michigan State Industrial Ventilation 
Course, has been reprinted. It contains charts on costs of 
dust collecting equipment; range of particle sizes, concen 
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EVERY RIGIOBILT PRODUCT A MASTERPIECE OF ENGINEERING DESIGN 


RIGIDBILT AIR CONDITIONING COILS 


These Important Features 
Assure RIGIDBILT Superiority . . . 


Maximum heat transfer by heavy 
aluminum or copper fins, heavy 
galvanized steel casings. Extruded fin 
collar entirely surrounds copper tube. 
Proper circuiting ratio of tonnage to 
tube length minimizes pressure drop, 
increases overall coil efficiency. Tested 
to 300 Ib. air pressure under water. 
Fin spacings variable for ranges of 
temperature, air velocity, humidity. 
Tube sizes variable in height and 
length. Flanged and punched casings. 
Entire coil custom engineered. 
RIGIDBILT 1S BETTER BUILT — Write for Catalog 


RIGIDBILT INC. 


2652 W. FULTON ST., CHICAGO 12, ILLINOIS 











WATER COILS WITH CLEANABLE 
TUBES ALSO AVAILABLE 


@eeeeoeaceaea eee eoevpeeeeaoeeeee8 @eeeeeoeeeeeeeeneeeneeneene eds 


AIR CONDITIONING & VENTILATING UNITSe UNIT & PRODUCTCOOLERS e HEATING & COOLING COILS 
ALSO COILS DESIGNED AND BUILT FOR SPECIAL APPLICATIONS 


It’s the LOW DOWN DIRT trapped by 
WILSON’S HAIR FILTERS 


tht GUARANTEES LONGER LIFE 


In W oe h li a The famous Edgeseal, 
n Wilson Hair Filters the entire dust-holding capacity is _ etely the original Hair Fitter 
utilized. This means, no surface dust stopping only, but Full-Depth Dust 

Trapping at its best... and many extra months of filter life. with the patented self- 


The reasons are so simple: sealing edge. 


1. The hair media in Wilson Hair Filters act in the same manner as 
Mother Nature's proven way of filtering the air you breathe. It's 
the Aair that cleans the air... more easily, more effectively, more 
economically. 

. The multi-directional distribution of the hair in Wilson Hair 
Filters literally invites all dust and dirt to come in and be trapped 
throughout the entire filter interior. 

Most brands of air filters ag ew | oiling on their inlet surfaces. 
This stops dust prematurely, loads up the incoming air side and 
materially shortens filter life. 
Wilson Hair Filters are not oiled on the inlet side. lnstead, they receive an 
even distribution of mineral oil on their outlet surface, which: 
(a) augments the already amazing ability of the hair 
itself, to catch and hold dust, and— 
(b) builds an impregnable barrier which halts dust and The popular Honey- 
dirt after reaching the furthermost practicable pene- j comb, the dressed up 
tration point. : Hair Filter that is so easy 


“WILSON & CO., INC. to handle. 
(Air Filter Division) 4100 Sevth Ashland Ave., Chicage 9, iil. 


wil Hair Filt th lit t of Wil td -fi 
ilson Pee - ra ore a er sat — . ; yb a > , amous Save delay. Save dollars. Save doubt. Send tor FREE sample 
‘or meat products, sports equipment, pharmaceuticals, hair products, etc. with details and prices. 


a ae WILSON'S AIR Fitter 


=< noon 
4 
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Want to save . . . now and later? 


Then put 
JEFFERSON 
Air-tested 
Malleable Iron 
UNIONS 


to work .. the 
UNIONS with the 
RECESSED BRASS SEAT 
and the true ball joint 


Time and labor are defi- 

nitely saved through the 

use of Jefferson Specialty 

Unions. This is a_ fact 

because there are types which mean fewer joints and then 
there is always the exclusive Recessed Brass Seat which 
makes up tight without undue wrench pressure . . . a 
joint which is truly spherical. Then, too, octagonal ends 
make it possible to use any type wrench. All these features 
add up to less chance of leakage and less maintenance. 
The “Jefferson” name has always stood for quality, the 
kind that you can depend on for long, care-free service. 
OWG 20008 two 2”; 10008 up to 4", 

The Jefferson line includes AAR male and female unions, 
Enduro 300#, Excel 250# and Master 150# Unions, AII- 
iron seats are also available. 


Contact your nearest distributor for 
your requirements, 





JEFFERSON UNION COMPANY 


607 West 26th St., New York 1, N.Y. 
65 Gooding %t., Lockport, N.Y. 
35 Fletcher Ave., Lexington 73, Mass. 





DY-NAMIC BALANCING 


"takes ALL the GUESS out of the 
balancing operation’ 


says V Holstrom, Plant Supt of the Day Co. 
Minneapolis, Minn, makers of dust control systems, where this “Bear” 
Dy Namic Balancing Machine is being used to balance giant fan wheels 





SIMPLIFIED OPERATION of ‘‘Bear’’ learn to balance ina few hours! 
Dy-NamicBalancingMachines Get full details by sending for 
is so fast, so economical, so FAEE DY-NAMIC BALANCING MANUAL 
easy to learn that manufac- ... tells how you can 
turers, maintenance shops eliminate noise and vibration, 
and others are employing this reduce wear and improve per- 
revolutionary method with formance of rotating parts, 
top-production results. No quickly, accurately, and econ- 
complicated manipulations to omically. Write: Bear Mfg. 
learn! Average shop man can (o., Dept. H-16, Rock Island, Ill. 

6040 


stTATIC ANO DY-NAMIC BALANCING macnines- 


balance rotating parts weighing from 4 o2. to 8 tons 


trations and collector performances; drawings of different 


types of dust collectors; list of practical “don'ts”; and 
other data on the selection, installation and operation of 
dust collection equipment. |Publisher: American Air 


Filter Co., Inc.. 373 Central Ave., Louisville 8. | 


Electrode Rapper 
HPAC 111 


formation on the recently developed magnetic 


Six-page bulletin contains illustrated in- 
impulse 
continuous electrode rapping system for electrostatic pre- 
cipitators. Operation of this system is explained with 
circuit diagrams and photographs of major components. 


| Manufacturer: Research Corp., Bound Brook, N. J.| 


Engineering Data for Heating Systems 

HPAC 112—Engineering Data Manual, No. 2695 con- 
tains detailed, illustrated information pertaining to heat- 
ing problems. Heating terminology is covered and there 
are sections on steam data, water properties, piping data, 
weights and measures, and pipe and fitting dimensions. 
One chapter is devoted to temperature conversion formu- 
las, decimal equivalents, electrical unit equivalents, num- 
ber of gallons in round and rectangular tanks and weights 
of sheet steel. [Publisher: (©. A. Dunham Co., 400 W. 


Madison St., Chicago 6. | 


Gas and Oil Equipment 

HPAC 113—Spiral-bound, 104-page catalog contains 
hundreds of illustrations and descriptive data on gas and 
oil equipment. Special feature is a 22-page “Useful In- 
section complete with tables, charts, facts, 
In addition, two separate 


formation” 
servicing and installation aids. 
indexes have been included, a general classification index 
in the front of the catalog and a product index in the 
back. [Publisher: Bervic Co., 760 Tolland St., East 
Hartford 8, Conn. | 


Gear Motors 
HPAC 114 


specifications and illustrations of synchronous and non- 


Catalog of products and services includes 


synchronous instrument motors, series “500” gear reduc- 
tion motors and temperature controls, complete with rat- 
A list of possible 


ing charts and mounting dimensions. 
Gleason-Avery. 


applications is included, | Manufacturer: 


Inc., 45 Aurelius Ave., Auburn, N. Y.] 


Heat Transfer Equipment 

HPAC 115 
covers heat transfer equipment for refrigeration and air 
Equipment described includes: 


Catalog, with illustrations and _ tables, 
conditioning applications, 
cleanable and counterflow condensers, both shell-and-coil 
and shell-and-tube; liquid receivers; 
rators; and adjustable capillary valves. 
Standard Refrigeration Co.. 332 S$. Hoyne Ave., Chicago 


12.] 


stainless steel evapo 
| Manufacturer: 


Hose Couplings 

HVAC 116--Fight-page bulletin *Le-Hi 
Quick-Lock” hose couplings and fittings for air, water, 
gas, oil, hydraulic or steam lines. The bulletin tells how 
the U-shaped gasket, expanding under line pressure, is 
designed to provide a tight seal under all working pres- 
sures from 10 te 2000 Ib in hydraulic service. or 1500 |b 
Six types 


descr ibes 


in nonpoisonous, noninflammable gas service. 
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Quali 


IT TOOK A FLOOD TO KNOCK IT OUT! After 29 
yeors of continuous, trouble-free service in the water 
supply system of a northern New Jersey Township, 
this Foster 6” Type U Pressure Regulator was tem- 
porarily put out of service by a flash flood. A new 
Foster Type U Regulator is now on the job, and the 
old valve, factory overhauled, is now ready for many 


more years of service 


...and QUALITY means 
Sen 7 SONS SRT ARB a. 


Dependable, Trouble-free Service 


To give dependable regulation, a valve must be able 


to meet service requirements without compromise. 


There is a specific type of Foster automatic valve for 
every service need. Each valve is engineered and 
built to do its job with a comfortable margin to spare, 


which means low maintenance. 


This is the reason that Foster valves, over the years, 
have established a record for dependable perfor- 


mance second to none. 


The next time you need a pressure regulator, it will pay 
you to tell the Foster Representative your requirements. 


PRESSURE REGULATORS © RELIEF AND BACK PRESSURE VALVES + 
CUSHION CHECK VALVES * FAN ENGINE REGULATORS + PUMP 
GOVERNORS * TEMPERATURE REGULATORS * FLOAT AND LEVER 
BALANCED VALVES * NWON-RETURN VALVES * VACUUM REGULATORS 
OR BREAKERS + STRAINERS + SIRENS © SAFETY VALVES + FLOW TUBES 


FOSTER ENGINEERING COMPANY - UNION, N. J. 
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Taylor Biram’s Anemometer 
is designed for use in air ducts, 
tunnels, furnaces, flues, etc 
[he three dials register ve 
locity of air currents to 
10,000 ft. Each instrument is 
tested and a chart of correc 
tions furnished for velocities 
of from 200 to 3,000 ft per 
minute. Cataleg + 3132. Price 


Taylor Sling Psychrometer is considered 
the basic standard for accurate measure 
ment of relative humidity, since it pro 
vides a simple means for creating suit 
able circulation of air. Length 12’’. Cat 
alog No. 1321: 30° to 200° in 1° divisions 
$9.00. Catalog No. 1322: 20° to 120 
in 44° divisions — $9.00, Catalog No 
1324; 25° to 40° in 1/10° divisions 


$13.00. 


Taylor Industrial Thermometers invit: 
frequent reading, thanks to exclusive 
Binoc* tubing which provides wide 
angle vision and high magnification of 
the mercury column. The 90° angk 
model shown ts especially suitable for 
air ducts, dry kilns etc. Many standard 
ranges within minus §0 to + 400°F or 
equivalent Centigrade. Your choice of 
stem angl s and connections 
Thermometer illustrated 
Range 0° to 160° F, 6” stem, 
9" scale) Catalog # 12EU349. 
Price $25.25. *Reg. U.S. Par, OF 


sa Taylor lostrument or control s¥stem for 


Ask your Taylor Field Engineer or write Taylor Inset 


Rochester 


ording and 


N 


y and Toronto, Canada 


/ 


yitrolling temperature, pressur u squid 


944 and humidit 


‘Taylor Instruments 


MEAN ACCURACY FIRST 
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and where they are to be used, are discussed. { Manufac- 
turer: Hose Accessories Co., 2704 N. 17th St., Philadel- 
phia 32.] 
Humidity Control 

HPAC 117 
proper humidity and drying conditions, with a “Kathabar” 
unit, were provided for the William Wrigley Gum Co. for 


The manufacturing 


| Publisher: 


Reprint of a magazine article tells how 


HERE'S 
HOW 


manufacturing a candy-coated gum. 
and drying processes are explained in detail. 


TO Surface Combustion Corp., 2375 Dorr St., Toledo 1.| 








Insulated Conduits 
HPAC 118 
prefabricated-preinsulated conduits. 
fittings, typical anchorage and specifications for expansion 
compensatory arrangements. [Manufacturer: Beltran 
Associates, Inc., 225 Lafayette St., New York 12. | 


Save WELDING FITTINGS 


Use this new precision “Universal” Flame Cutter for re-working, 
reconditioning and salvaging ail types of new and used welding 
ells, tees, flanges, reducers, etc. Makes extremely clean cuts... 
ne cleaning or hand fitting required. Adjustable degree plate 
permits fitting to be cut at any angle. Has unitized control panel 
and unitized gas control valve. 


WHAT THE VERNON “UNIVERSAL” FLAME CUTTER DOES 


Shortens ells, tees, flanges, @ Cuts small miters .. . 222" or 
reducers, ete. less. 

Miters welding neck flanges. @ Cuts holes in bianks for slip-on 
reducing flanges. 

Cuts and bevels short pieces of 
pipe to 36 diameter. 
Makes 


Folder with schematic diagrams describes 
Shown are standard 


Needle Valves 

HPAC 119—Specifications and dimensions of gland- 
type needle valves are given in circular 568. These 
fees, swedges, returns. ° ‘i . ate 
Reconditions welding neck and valves are applicable to instrument lines, orifice meters, 
slip-on flanges. 


4 om 
ges out of 9 





* 
* 
@ Re-cuts and bevels used ells, 
. 
a 


Reams extra heavy fittings to 
standard. 


THE NEW VERNON 


caps. 
Cuts miter elbows. 


Write for Bulletin FC-2 


Universal’? FLAME)CUTTER 





TTicel milla ea 


1109 Meridian Ave. P.0. Box 7555 


Vernon PIPE CUTTING PANTOGRAPR 
on “Universal” FLAME CUTTER 
Brown STEEL VALVES 








Alhambra, Calif. Houston 7, Texas 


8LIL 


FOR “EXTRA” COMFORT =HEAT= 
FISSSANY 
At Low Cost 


CHROMALOX Zaw-gv 


Cbecluic 


Whatever your comfort heating require- 
ments, there’s a CHROMALOX Electric 
Unit Heater that fits the picture exactly. 
Portable, mounted, built-in —blower- 
type, natural convection or radiant 
types—14 to 40 KW. All with famous, 
long-lasting CHROMALOXx totally enclosed 
heating elements. CHROMALOX quality 
construction throughout. Available with 
automatic and manual controls. 





UNIT HEATERS 


= 
ae 


* Enclosed, Shockproof Chromelox 
Heating Element. 


* Quiet, Dependable, 
* Long Service Life. 
* Easy, Low Cost Installation. 
* A Size and Type for Every Re- 
quirement. 
WRITE FOR CATALOG 56 
It shows complete line of Unit Heaters of 
portable, mounted and built-in-wall types. 


EDWIN L. WIEGAND COMPANY, 7610 THOMAS BOULEVARD, PITTSBURGH 8, PA, 


ip) \\ 


ELECTRIC HEATING AT ITS BEST! 


gages, by-passes and fine regulations of gages and liquids. 
|Manufacturer: The Lunkenheimer Co., Waverly and 
Beekman Sts., Cincinnati 14, Ohio. | 


Power Measurement Transducers 
HPAC 120 


the application of power measurement transducers to 
Technical application data on all sub- 


Bulletin 15-16 contains technical data on 


process control. 
jects are given such as salt operation, pulverizing, clay 
mixing, sodium production and measurement and control 
of a-c power plus the measurement and control of d- 
power. Engineering descriptions of applications of ther- 
mal converters, solenoid-plunger ammeter, torquemeter, 
vacuum thermocouple, rectifying current system, preci- 
sion shunt, saturable reactor and magnetic amplifier are 
covered. Diagrams, tables of characteristics and mathe- 
matical formulas are included, | Publisher: Minneapolis- 
Honeywell Regulator Co., Brown Instruments Div., Wayne 
and Windrim Aves., Station 64, Philadelphia 44. | 


Pressure Regulators 

HPAC 121 
differential regulator and the instrument air pressure 
These units are used for regulating air pres- 


Catalog 29 describes the constant pressure 


regulator. 
sure to pneumatic instruments, manually loading pneuma- 
lic instruments and for supplying constant flow rate air 
supply to manometer purge lines, pneumatic liquid level 
measurement and pneumatic liquid density measurement. 
Photographs, line drawings and performance character- 
istics are included. [{Manufacturer: Fischer & Porter 
Co., 600 County Line Rd., Hatboro, Pa. | 


Printing Calcuiator for Contractors 
HPAC 122—‘Figure-Fact Efficiency for 

and Builders” is the subject of folder AD535 on the com 

It is used for estimating, 


Contractors 


pany’s “Printing Calculator.” 
figuring costs, payroll computations, insurance records, 
extension of bills, tax computations and so on. The cal- 
culator is designed to combine short cut multiplication 
and automatic division with high speed listing, adding 
and subtraction, and gives printed proof of every factor 
on tape. Five single sheet application flyers explaining 
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Made of any metal or rub- 
ber lined, in all standard 
pipe sizes to 72" and in 
special fabricated types for 
round or rectangular ducts, 
piping and equipment; pres- 
sure to 600 p.s.i. Flanged or 
threaded. Manual or auto- 
matic controls. Easy to op- 
erate and clean. Quick reg- 
ulating and closing. 
Rockwell valves also made 
in slide types in sizes to 24”. 


2543 Eliot Street 
aecewrt co. Seo 


MINERALLAC 


BEAM 
CLAMPS 


FOR 
MOUNTING 
HANGERS 





Get Rockwell Valve Catalog 
and ask to receive Rockwell 





Valve News monthly 





w $s. 


Mounts Mineraliac heong- 
ers No. 0 to No. 6 on 
1-Beams safet without 
necessity of drilling holes. 
Made of heavy goavge 
zinc plated steel with 
deep drawn ribs to give 
needed strength, these 
durable, light weight 
beam clamps have '/4-20 
trapped holes—will fit 
beam flanges up to ‘7 
inch thick. Furnished with 
case-hardened set screw. 
low cost. 


Order From Your Electrical Wholesaler 
SEND FOR LITERATURE 


MINERALLAC ELECTRIC COMPANY 
25 North Peoria St. Chicago 7, Ill. 


MINERALLAC 
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_ 
A. TYPE ES 
B. TYPE F42__ 


A B. 
AN ACCURATE 


ADAPTABLE THERMOSTAT fabs 


C. TYPE E98 | 


The type E5 thermostat is a precision-built 
temperature control which can be fitted with 
a wide variety of thermal assemblies and 
switches to suit the particular application. 
Temperature limits -150° F to +600° F. 

The type E5 has been used on ovens, water 
baths, incubators, hot plate presses, cooling 
cabinets, air conditioning equipment, food and 
drink vending machines. Shown are three 
variations, the E5 covered by bulletin #3-2, 
Type F42 “skeleton” model covered by bul- 
letin #3-3, and Type E98 in explosion - proof 
housing covered by bulletin #3-5, Write for 
information on the models of interest to you. 


UNITED ELECTRIC CONTROLS COMPANY 
87 School Street, Watertown, Mass. 


STANDARD & SPECIAL THERMOSTATS 
& PRESSURE SWITCHES 











Sehwan “Packaged” power-type 


GAS BURNER 


Schwan PACKAGED burners are shipped 
completely assembled with all parts. No critical 
adjustments or difficult installations. Gas con- 
nected to pipe union; electricity through limit con 
trols to burner-panel terminals. That's it! 
FOR IMMEDIATE SHIPMENT: 10 sizes 
(600,000 to 10,000,000 BTU) 


OPPORTUNITY 
fer represente- 
tives with some 
combustion en- 
gineering ex- 
perience. For 
full details 


oa. _-_ Asheralt “eacfpenanet 


5643 Dyer St. « Dallas 
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BETTER WELDING 


AT LOWER COST 


my Verwn 


ATTENTION... 
Heating and Air Conditioning men, here 
is the equipment to handle speedy con- 
struction, installoti and i 
jobs with perfection and simplicity. 
Built for endurance yet extremely port- 
able. The Trind! Line of Arc Welders 
range in output from 30 to 400 amperes 
and incorporate all of the latest engi- 
neering features. 
8 outstanding models designed to meet 
the demand of industry. 
Shipped complete ladeding insulated op- 
erating accessories. 


WRITE DEPT, T41- 
BD FOR DETAILS. 
JOBBER INQUIRIES 
INVITED 





17 East 23rd St 
Chicago 16, Ill 


LTD. 


AIR 


WASHERS 


These are “non-clogging” 

nozzles with a single large 

tangential lead hole to the 

swirl chamber that will never 

clog from any impurities small 

enough to pass through the orifice. 

Swirl chamber is conical on both ends and 

pivots liquid like a top to produce an excep- 

tionally fine, evenly distributed, balanced spray 

of about 80° included angle. Wider spray angles 
up to 130° can be furnished to order. 


Standard matericl Brass. Also available in 
Stainless Steel and Monel. Pipe sizes from \/," 
to 1". 4" size is 1-5/16” long and made from 


4%" square stock. 
Write for Catalog 6-A 


MONARCH MANUFACTURING WORKS, INC. 
2523 £. ONTARIO S&T. PHILA, 34, PENNA. 


CANADIAN SALES AGENT (EXCEPT B.C.) CANADIAN GENERAL 
FILTERS LTO., 2679 DANFORTH AVE., TORONTO 13 


various construction engineering and other figure work 
procedures are also available with the folder. | Manufac 
Rand Ine., 315 Fourth Ave. New 


turer: Remington 
g 


York, 10.| 


Protective Coatings 
HPAC 123 


Series of tar base protective coatings. 


Five bulletins describe the company’s 100 
One bulletin gives 
specifications, uses and methods of applying all four coat 
ings in the series, Other bulletins give detailed informa 
tion on heavy duty coating; thin, high gloss coating: 
coating for surfacing exposed to corrosive vapors, dilute 
acids and alkalies, and coating for protection of drinking 
water piping and tank interiors. | Manufacturer: Pitts 
burgh Coke & Chemical Co., Protective Coatings Div., 


Room 1953, Grant Bldg., Pittsburgh 19. | 


School Heating 

HPAC 124 
for improving the thermal environment of classrooms 
to the mutual advantage of teacher and pupil. Based 
on the premise that overheating in schools makes students 
drowsy and difficult to instruct, such points as the effects 
of solar energy, the danger of post-luncheon “black-outs.” 
how to adjust classroom temperatures for high or low 


Booklet SA 2057 outlines five suggestions 


activity classes and why teachers generally require warm 
er room temperatures than their students, are covered, 
| Publisher: Minneapolis-Honeywell Regulator Co., Met 
chandising Div., 2753 Fourth Ave., So., Minneapolis 8. | 


Soldering Manual 

HPAC 125-—Bulletin 105-D, “The New Way to Solder,” 
explains resistance soldering and outlines its uses for 
The brochure 
also contains operating instructions for using the “Wassco 
Glo-Melt” resistance soldering unit and its accessories. 


Wasserlein Mfg. Co., Inc., 126 W. Cass 


production and maintenance in industry. 


| Marufacturer: 
St.. Joliet. Il. | 
Steam Throttle Valves 

HPAC 126 


are described such as the non-rotating stem design, stuff- 


Special features of the steam throttle valve 


ing box, thrust bearing, double-seated balance type valve 
construction, safety attachment, operating control and 
Also included are a parts list for a 3-in. steam 
valve and shipping information. {™Manufacturer: Brown 


Valve Div.. Vernon Tool Co., Lid., 1101 Meridian Ave.., 
Alhambra, Calif. | 


type ends. 


Steel Tubing 
HPAC 127 


chanical steel tubes. seamless and welded stainless steel 


General catalog covers seamless and me 


tubes and stainless and carbon steel welding fittings. 


Typical applications, chemical 


and physical analyses, 
sizes and tolerances are included for the various types. 
A selection table covering ptainless steel, alloy steel, car- 
bon steel and high puritv ingot iron is included. {Man 
ufacturer: Globe Steel Tubes Co.. 3839 W. Burnham 


St., Milwaukee 46. | 


Temperature and Pressure Relief Valves 

HPAC 128-—-Folder FN-40 illustrates and describes a 
complete line of automatic, self-closing temperature and 
pressure relief valves. Models for residential, commer- 
cial, industrial and institutional systems are described. 
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. ? 
A | if NEW Complete Line Use Stik lips For Insulation Installation 


on COpRUGATED or PLANE 


¢ 0 0 l n Q REMPE building surfaces 
( 0 | L S =m «© —— @ CINDER BLOCK @ wooo 


COMPLETE WITH MULTI- 
ae OUTLET EXPANSION VALVES 
CAPACITY MADE-ON— 

READY TO INSTALL 


4 Row Coils — 


for residential jobs. 


6 Row Coils — ar fy S's Sree 
for commercial jobs. \ iy re! — Sede Le 
; te > } teas ———a 
Precision built te insure top re 
performance and to give i ‘\@ 
trouble-free service. Notched 
( lip 


teil 


Write for bulletins and prices. 


Complete facilities for -" Yat ae - 

types — all "materials. fn. - lo« hing Plate 

Rene. Bulletins 6) _ J el 
Pamph lets een ee Bie Multiple Layer 
Available tt Appli ation 

On Request. 


> . > aun 
REMPE COMPANY Ste hte MANUFACTURING CO 


342 N. Sacramento Bivd., Chicago 12, Il. 10 Regent St Cambridge 40 Ma 














Wall Type Perimeter Heating At Its Best 


Basavoctor 


HIGHER & FASTER HEAT TRANSFER 


Economy, attractive design 
higher and faster heat transfer 
as well as noiseless operation 
make Basevector the best in in 
dustrial and commercial per 
imeter radiation Expanded 


metal enclosures are available an ist FVONGHE Lower Lower 
Your opportunity to offer Warm ty 

Wall heating at its best . Installation Maintenance 
= Costs Costs 


Write for complete details 





1, 2, o 3 Tiers High 
a in addition to Basevector ow regular 
ZZ Mfg TR Baseline Baseboard Radiation is sav- 
one ing money every day for heating con- 
’ TH WASHINGT tractors. BASELINE THE BESTLINE 








classified 


advertising .. . 


Is the quick, economical way to find what you're , 
looking for. Check the classified page each and ¢ ¢ ed! 

every issue for real bargains and hard to find Write for Your 
items. It's a quick and sensible means too, of Cost Comparison Chart 
disposing of tools, equipment, and anything else 


for which you no longer have use. Check the 
classihed page for rates " DEVICES INC. 
5 ned 2nd St. @ New Y k iow. ¥ 


Filte 
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“3 | The folder includes complete specifications and cutaway 


WHY WASTE WIND POWER: Wee feature illustretions. A thorough explanation of the 


A pt P ‘ . . 
gia J theory and functions of temperature relief valves is given. 
: Z {Manufacturer: Watts Regulator Co., 10 Embankment 

A essured porters St., Lawrence, Mass. | 


B becrings—guerenteed Temperature Transmitter 
j HPAC 129—Bulletin A-706 describes the “T2T” tem- 







C cost—low, perature primary element transmitter as a resistance ther- 
mometer temperature element designed to operate in con- 

deliy P . as i: ‘ : 2. 66 ; 299 . : 
°Y~immediate junction with the company’s “Autronic” controlling and 





recording system. Consisting of four pages, the bulletin 
is illustrated with photographs, line drawings and schema- 





tic diagrams showing principles of operation. Technical 
te | data such as available temperature spans, over-all and 
te cee pay ot a Rng lulls mounting dimensions are included. | Manufacturer: 
Ss ae Swartwout Co., 18511 Euclid Ave., Cleveland. | 
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Lifetime queranteed besrings—bearings that 
stay in alignment. Both bearings mounted on Test Chambers 
same axis. Long-lasting merallic-leafing paint : 
HPAC 130—Instrumentation data sheet No. 11.0-6 de- 


finish on durable galvanized steel. Clean, low - . ; X : age : 
modern silhouette, completely functional. Throat scribes the instrumentation of Hieatt Engineering Co. en- 
( vironmental test chambers. Included are details of oper- 
ASAIN 
| 


sizes 6" thru 48" . . .Order today from your 
ation, basic instrumentation requirements and _ illustra- 
AN 
= 


















other information. In 1952 Sweet's, A.E.C. 


wholesaler. Write for prices, specifications 
tions covering both the test chambers and the instruments. 
Heating, Ventilating & Air Conditioning Guide 


{Marufacturer: Minneapolis-Honeywell Regulator Co., 
Brown Instruments Div., Wayne and Windrim Aves., 
Station 64, Philadelphia 4. | 





















“always on the lob—never on the payroll” 
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WESTERN ENGINEERING & MFG. CO. 


4118 OCEAN PARK AVENUE. VENICE. CALIFORNIA 


Testing Methods 
HPAC 131— Eighty different methods for testing, in- 
specting and analyzing approximately 90 different types 


HIGH CAPACITY | of products are listed in this new folder. Prepared to 


i show industry and business the scope of services available, 
some of the methods described are: non-destructive test- 















FOR ing, testing for performance, corrosion resistance, pro- 
RESIDENTIAL tective coatings; chemical analysis; development of speci- 
COMMERCIAL | fications; product certification, and the seal of approval. 
INDUSTRIAL | A description of testing facilities is included. | Publisher: 
Installation | American Standards Testing Bureau, Inc., 44 Trinity 





COMPACT Place, New York 6.] 
CONVECTORS 








Steel or 


Aluminum Fins Timing Relays 


HPAC 132—Sixteen-page bulletin features the com- 
pany’s complete line of timing relays. Fluid dashpot. 
pneumatic and electronic timers are described. It also 

















Kingston, Penna. 
Wilkes Barre, Penna. 





contains information on applications, and operation and 





engineering data. Timers are shown in a variety of stand- 









ard enclosures, A selector chart is provided along with 


G Oo ca T @) Ww VA L V & S$ suggestions on the various factors to consider in choosing 
| Manufac- 


a timing relay for a particular application. 
turer: Allen-Bradley Co., 1335 S. First St.. Milwaukee 


THE SURE CURE “ 
FOR COLD RADIATORS Warm Air Panel Heating 


HPAC 133—Folder describes the split system of warm 
FAST VENTING Featured are the counterflow system 
























air panel heating. 
and the single-duct system which utilize the hollow cores 


VAPOR 
EQUALIZING 
VALVE 





Write to-day for 







eile literature and prices of precast concrete slabs to combine the benefits of both 
GORTON HEATING CORP. circulated air and radiant panel heating. Diagrams illus- 
Since 1887—Manutacturers of trate air flow and installation procedures. [{Manufac- 






Heating Equipment 
CRANFORD, NEW JERSEY 






turer: The Flexicore Co., Inc., 1932 Monument Ave., 
Dayton 2, Ohio. | 
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Classified Section: 
including heading and address. 


address. Minimum $2.00 for each 


Rates for classified advertising are 12 cents for each word, 
One inch 


Count nine words for keyed 
Cash must accompany order. 


$6.00. 
insertion. 











situations open 


situations wanted 











WANTED: Experienced air condition 
ing sales engineer—by one of Florida's 
oldest heating and air conditioning con- 
tracting firms. Capable and hard work 
ing man can earn $10,000 per year or 
more under our profit sharing plan. No 
limit. Carrier franchised distributor, Ad 
dress The Heilze!l Company, P. O. Box 
433, Gainesville Florida 











Sales Engineer 
plication and 
Must 
make 
tomers 
dress Key 
ditioning 


with practical 
usage of ai 
able to analyze 
recommendations 
Office anc 
991 A 
6 No 


experience in ap 
handling equipment 
fan applications and 
salesmen and cus 
in Midwest Ad 
Piping & Air Con 
Ave., Chicago 2, Ill 


be 
to 
factory 
Heating 
Michigan 


Prominent manufacturer 
ment 
Must 
tional 
sales 


of heat transfer equip- 
wants sales manager for heating line 
have ability to set up and organize na 
sales force, experience coping with 
and distribution problems. Our employees 
f this ad Location ew England 
vering education and experience 

Piping & Air Condi 

Michigan Avenue, Chicago 2, Ill 


in 


Ime ‘ 
998 A 
6 No 


Heating 





for sale 








Large Refrigeration Equipment 
For Air Conditioning or industrial 


use. 


Used 2 short summers, then cleaned 
Available immedi- 


ately at great saving. 2 Units manu- 


and preserved. 


factured by York, each consisting 


of 1 centrifugal compressor, 1 
water cooler, 1 condenser, 1 syn- 
chronous motor 2000 HP, 1 speed 


increaser, control equipment. 


FREELAND PRODUCTS CO. 
700 Dryades Street 


New Orleans 12, La. 














lines wanted 








ATTENTION MANUFACTURERS of 


plumbing heating and air conditioning 


equipment Aggressive sales representa 


tion in western states will be provided to 


selected lines by established San Fran 


Over 


W rite 


20 years experience in 


Key 999 A 


r Conditioning, 6 


Heating 


No. Mich 





Chicago ; Ii! 











agents wanted 





DISTRIBL 
competitive 
draft cooling 
aggressive distr 


TORS 


y-priced 


Mid-West 
packaged 


manufacturer 
steel, induced 
towers two tons and up wants 
butors in Ohio and Georgia 
areas. Attractive, profitable proposition includ 
ing territory protection Manufacturer's agent 
doing own billing will be interested in our offer 
Write giving details of operations. Address Key 
996 A. Heating, Piping & Air Conditioning, 6 
No. Michigan Avenue, Chicago 2, Ill 


Research Engineer, age 30 years, Master's and 
Doctor's degrees in Mechanical Engineering spe 
cializing in Heat Transfer, 2 years as Engineer 
in charge of Railroad Heating and Air Condi 
tionine Research, 3 years as Head of Heat Trans 
fer Research, migrating to U.S.A., seeks a suit 
able position Address Key 1001 A, Heating 
Piping & Air Conditioning, 6 No. Muchigar 
Ave 2 


Chicago 2, | 





desires 
good 


Sales engineer 31 years of age 
change ew position must offer 
prospects and one where ability and re 
sults will be rewarded Experience 
covers design estimating installation 
and sales of heating, ventilating and air 
conditioning systems and equipment. At 
present located in Ontario, Canada but 
will consider permanent relocation any 
where Address Key 1000 A, Heating 
Piping & Air Conditioning, 6 No. Mich 
gan Avenue, Chicago 2 I! 








Air Conditioning and Heating Engineer, age 
32, registered, 12 years experience in the 
field including drafting, supervision 
estimating and purchasing 
ence as manager of sales 
and heating equipment 
Midwest, Arizona or Los Angeles area. Past 
4 years with Plumbing, Heating and Venti 
lation Contractor Present salary $8000.06 
which I hope to better Resume of educa 
tional and professional background will be 
furnished on request. Address Key 997 A 
Heating, Piping & Air Conditioning No 
Michigan Avenue. Chicago 2, Ill 


design 

also sales experi 
agency selling tan 
Desires to locate in 














situations open 








KENNARD CORPORATION 
HAS OPENINGS FOR 
QUALIFIED ENGINEERS 


Senior Mechanical Engineers 
Experience in heat transfer 
and application of heating 
and air conditioning equip- 
ment. Both factory and field 
experience desirable. Salary 
open. 


Junior Mechanical Engineers 
Recent graduates with interest 
in air conditioning industry. 
Experience helpful but not a 
prerequisite. 


Here is an opportunity to become 
associated with a young, fast-grow- 
ing organization in the field of air 
conditioning. Send complete resume 
of your experience to F. 
McKenna, Chief Engineer, 1819 S. 
Hanley Road, St. Louis 17, Mo. 








fluid flow proot 
test work nm the 
America $ 
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and 
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Engineer for air and 
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open are fe men with five 


bmit mhdential resume 


details as to education and experience 
al interviews can be arranged Write De 
Technical Emy ment, The Glenr 


Compatr Baltimore 4 Maryla 
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DON’T WRECK YOUR 


SAVE LABOR ~- SAVE TIME. 
SAVE MATERIAL 
SAVE 30% PLUS 


SPOTAIRE SERIES HRC ROOM UNIT AIR 
CONDITIONERS ARE INSTALLED WITH 
ORDINARY PIPING — NO DUCT WORK 


NOW OLD BUILDINGS CAN BE AIR CONDITIONED 
WITHOUT COSTLY ALTERATIONS SPACE REQUIRE 
MENTS EASILY PROVIDED FOR WHEN PLANNING NEW 
CONSTRUCTION. NO MORE COMPLICATED ADJUST 
MENTS OR ENGINEERING EXPENSE. SPOTAIRE HRC 
UNITS COOL, DEHUMIDIFY, FILTER, VENTILATE AND 
RECIRCULATE AIR. AVAILABLE FOR HOT OR COLD 
WATER. ALSO FOR USE WITH FREON 


er-hanson 


ePORAT 
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RECOMMENDED FOR MOTELS 

HOTELS, APARTMENTS, HOS- 

PITALS, RESIDENCES, OFFICES 

..«» WHEREVER AIR CONDI- 

TIONING “ON THE Q.T.” IS 

DESIRED. SPOTAIRE HRC UNITS 
ARE 


“QUIET BEYOND 
BELIEF!"’ 
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Clarage V-belt Ready Units come in 18 sizes — capacities 
to 12,000 c.f.m. . within their range, the ECONOMY 
ANSWER to almost any INDOOR or OUTDOOR air handling 
requirement. 

Use Ready Units and save the expense of building separate 
motor foundations. Use Ready Units and eliminate alignment 
problems. Use Ready Units for installations in record time 
and at lowest cost consistent with quality fan equipment. 

Ready Units with or without Outdoor Covers shipped im- 
mediately. Specially constructed units for handling corrosive 
gases, etc., take a little longer. 


WRITE FOR READY UNIT CATALOG 515 giving details, 
capacities and dimensions on the most 
modern “packaged” fan units available 
today — address, CLARAGE FAN COM- 
PANY, Kalamazoo, Michigan. 


Cut at left shows standard 
Ready Unit as built in three 
largest sizes. These larger 
units, too, can be equipped 
with Outdoor Covers. 








You can Rely on... 


LARAGE 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES ©@ IN CANADA 


Service Maneal 


Canada Fons, itd 


Standard Ready Units (ex- 
cept three largest sizes) 
afford protection to fan 
bearings, motor and drive 
as shown below 


Cut below shows Ready 
Unit equipped with (easily 
removable) Outdoor Covers 
shielding all working 
parts from rain and snow. 


68 PAGES .;: 
VALUABLE INFORMATION 


New Manual shows how to properly 
install and service Clarage fans, 
blowers and air conditioning units 

. valuable information adaptable 
to almost any type of fan job. Sent 
without charge to factory executives, 
eng:neers and maintenance officials. 


Headquarters for 
Air 
Conditioning Equipment 


Handling and 


4285 Richelieu St Montreal 























Well ... it’s like this: That interesting helicopter you're 
looking at is the tandem rotored Piasecki “Work Horse’”’. 
It is being produced on a grand scale in the world’s 
newest and largest helicopter plant, and a part, if only 
a small part of this model factory, is the McDonnell 
No. 51-2 Feeder-Cut-off installation you see here. This 
control maintains the water level of a Pacific boiler 
and keeps it out of low-water trouble. 

Few success stories of industry are more spectacular 
than the nine-year rise of Piasecki Helicopter Corporation 
from obscurity to the impressive modern plant at 
Morton, Pennsylvania, illustrated opposite. Naturally, 
it is One more example of the success that stems from 
manufacturing perception, no small part of which is 
critical selection of plant equipment. 

So we are proud to have McDonnell equipment in 
this plant. We feel that the manufacturer of a precision 
product knows product quality when he sees it. It is 
significant that you will invariably find McDonnell 
products in plants and buildings designed by engineers 
to whom only the best is good enough! 


MEDONNELL & MILLER, Inc. 


3500 N. Spaulding Ave., Chicago 18, Ill. 


~' Gre oa bed 
Doing ( om lrg Well 


The new ultra-modern 
Piasecki plant at Morton, 


Pennsylvania 








McDonnell No. 51-2 Feeder-Cut-Off 
combination gives both mechanical 
and electrical water line protection 
to this Pacific boiler in the 

new Piasecki plant 


Ask for new condensed catalog 


covering McDonnell Boiler 
Feeders, Low-Water Cut-offs, 
Feeder-Cut-off Combinations, 
Pressure Relief Valves, Tem 
perature Relief Valves, T & P 
Relief Valves 





